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INTRODUCTORY. 


The  increasing  taste  for  scientific  study  which  nowadays  manifests  itself 
among  all  classes  of  readers,  and  the  evident  impossibility  of  any  consider- 
able number  of  them  being  able  to  spare  the  time  necessary  to  examine 
the  scores  of  journals  and  magazines  devoted  to  its  special  branches  and 
subjects,  have  given  rise  to  the  belief  that  a  periodical  consisting  of  a  care- 
ful resume  of  the  most  important  inventions,  discoveries  and  treatises  of 
eminent,  practical  workers  in  the  various  departments  of  science  and  in- 
dustry would  be  a  convenience  and  of  service  to  such  persons,  and  might 
meet  with  sufficient  encouragement  to  make  it  a  success. 

With  this  idea  in  view  the  first  number  of  "Tue  Western  Review  of 
^ciENTE  AND  Industry"  is  offered  to  the  public,  and  it  is  hoped  that  the 
I'Jundation  is  thus  laid  for  a  publication  which  will  long  continue  the  expo- 
^^'ntof  the  progress  of  practical  knowledge  and  industry  for  this  portion 
j    ^Ji'  the  country. 

As  announced  in  our  prospectus,  this  periodical  will  have  for  its  ol)ject 
^'lu  popularizing  of  science,  and  will  be  devoted  to  the  interests  of  the  ar- 
^'^Jin,  the  mechanic,  the  farmer  and  the  household,  as  well  us  of  the  more 
''^-'i^ntitic  reader.    Very  little  space  will  be  given  to  editorial  speculations, 

to  advocating  the  theories  of  any  man  or  class  of  writers,  but  it  will 
\  rather  be  our  aim  to  fill  the  pages  of  the  "Review"  with  useful  aud  ^tvlvi- 
^'^•ul  information  upon  the  subjects  of  mechanics  and  enginevsYVUg,  ^l^V^^^^ 
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chemistry  and  metallurgy,  geology,  meteorology,  areha}ology,  agricaltare 
and  horticulture,  materia  medica,  therapeutics  and  hygiene,  domestic  econ- 
omy  and  scientific  bibliography,  derived  from  the  best  and  most  authentic 
sources,  systematically  arranged  and  presented  in  a  plain  ^nd  simple  mao. 
ner,  so  as  to  give  actual  and  practical  results  in  a  form  adapted  to  the  wants 
and  tastes  of  ail  classes  of  readers. 

It  is  believed  that  such  a  journal  will  enable  amateurs  to  keep  pace  in  a 
general  way  with  the  advancement  and  progress  made  in  most  if  not  all  of 
the  departments  of  science,  and  that  its  practical  suggestions  and  selections 
will  be  found  of  decided  value  to  working  people  of  all  classe;^,  whether  in 
the  laboratory,  the  workshop,  the  field  or  the  dwelling  house;  and  it  id 
hoped  that  it  may  meet  with  a  support  commensurate  with  its  merits,  in 
which  event  no  efforts  will  be  spared  to  make  it  equal  to  any  periodical  of 
the  kind  in  the  country. 

i 

I   

ARCHEOLOGY. 


The  recent  discoveries  made  by  General  Di  Cesnola,  in  Cyprus,  and  Dr. 
Schliemann,  in  Asia  Minor  and  Myeense,  are  attracting  so  much  attention  on 
account  of  their  wonderful  results  and  all  absorbing  interest,  that  we  have 
concluded,  at  the  risk  of  seeming  to  be  behind  the  times,  to  give  a  summary 
of  all  that  both  have  done  up  to  the  present  time. 

We  also  call  attention  to  the  very  interesting  contribution  made  by 
Judge  West  to  the  literature  of  mound  building,  in  his  report  to  the  Kansas 
City  Academy  of  Science  of  the  explorations  made  by  himself  and  his  asso- 
ciates among  the  mounds  of  Clay  County,  Missouri,  last  fall. 

DR.  SCHLIEMANN'S  DISCOVERIES  AT  MYCENiE. 

Dr.  Henry  Schliemann,  who  is  now  about  fifty  years  of  age,  is  described 
as  being  five  feet  nine  inchcH  in  height,  rather  stout,  with  full,  round,  un. 
II  shaven  face,  and  wearing  the  air  of  and  clothes  of  a  successful  merchant. 

He  seems  to  have  commenced  life  as  as  an  employe  in  a  German  mercantile 
i\  house,  where  he  learned  Italian  from  a  fellow  clerk,  bought  a  grammar  and 
!  taught  himself  Greek;  became  passionately  fond  of  Homer  and  other  an- 
I  cient  Greek  authors;  afterwards  learned  Russian  and  went  to  Russia  and 
'  engaged  in  business,  where  he  made  a  handsome  fortune,  which  he  subse- 
quently increased  to  a  princely  sum  in  California. 

Having  always  opposed  the  **Wolfian  hypothesis*'  that  the  Homeric 
poems  are  simply  made  up  of  some  sixteen  or  mure  rhapsodic  songs,  composed 
'.  independently  by  a  number  of  poets,  transmitted  from  remote  periods  by 
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memorj'  and  finally  consolidated  into  a  not  very  harmonious  whole,  Dr. 
f^chlicmann,  upon  finding  himself  in  independent  circumstances  and  pos« 
sessed  of  a  wife  who  shared  his  enthusiasm,  determined  by  his  own  explora- 
tions, guided  by  Homer's  own  descriptions  and  those  of  some  later  writ<'r8, 
such  as  Pausanias  and  Herodotus,  to  prove  that  Homer  himself  was  a  real 
personage,  and  that  his  poems  were  based  upon  historical  facts. 

Commencing  his  excavations  in  Asia  Minor,  some  three  or  four  years 
ago,  under  a  firman  from  the  Turkish  Government,  he  soon  startled  the  sci- 
entific world  by  claiming  to  have  discovered  the  remains  of  ancient  Troy 
upon  the  heights  now  called  Hassirlik.  While  this  claim  was  never  fully 
admitted  by  archaeologists,  he  certainly  made  some  most  interesting  and 
valuable  discoveries,  disinterring  successively  cities  superimposed  upon 
cities,  and  exhuming  from  their  hidden  recesses  relics  of  ancient  art  ex- 
tremely important  in  illustrating  the  customs  and  civilization  of  Greece  in 
those  early  times.  Before  he  had  concluded  his  explorations  and  excava- 
tions, however,  his  firman  from  the  Turkish  Government  expired,  and  offi- 
cial jealousy  prevented  his  procuring  its  renewal.  The  results  of  his  re- 
searches halving  been  published,  as  well  as  a  series  of  photographic  pictures 
representing  the  treasures  found  by  him,  known  as  the  Hassirlik  Album,  it 
is  not  necessary  to  give  an  extended  account  of  them  here. 

Undiscouraged  by  his  disappointment  in  Asia  Minor,  he  obtained  per- 
mission from  the  Greek  Government,  a  few  months  ago,  to  make  excavations 
at  the  site  of  Mycenee,  the  town  of  Agamemnon,  **King  of  Men,"  and  the 
principal  city  of  Greece  at  the, time  of  the  Trojan  war.  The  worl^  was 
commenced  last  spring,  but  until  within  the  past  few  months  attracted  very 
little  attention.  Now,  however,  Dr.  Schlieraann's  discoveries  are  regarded 
as  among  the  most  important  of  the  nineteenth  century,  and,  by  many 
archaeologists,  as  fully  corroborative  of  his  position  that  Homer  was  a  reali- 
ty, and  his  poems  at  least  historical,  if  not  exact  history.  Others  still  doubt, 
and  await  further  developments  and  more  minute  and  precise  descriptions, 
accompanied  by  photographs  of  the  objects  of  gold  and  bronze  discovered, 
before  giving  their  assent  to  the  truthfulness  and  credibility  of  Dr.  Schlio- 
mann's  amazing  story.  At  all  events,  he  has  discovered  the  tomb  of  a  royal 
family,  and  even  if  it  should  prove  not  to  be  that  of  Agamemnon,  its  dis- 
covery throws  much  light  upon  the  history,  art  and  daily  life  of  the  ancient 
(rreeks,  while  the  remarkable  agreement  between  Homer's  description  of 
their  arms,  utensils  and  aceouterments  and  those  actually  found  tends  to 
shatter  the  "  Wolfian  hypothesis,"  and  place  the  blind  poet  of  Argos  among 
the  most  reliable  authors  of  the  past. 

The  first  extended  report  of  these  wonderful  discoveries  reached  this 
country  last  fall  and  have  been  followed  by  several  letters  from  Dr.  Sjlilie- 
mann  himself,  the  last  of  which  was  received  by  the  London  Times,  in  the 
latter  part  ot  December,  187G. 

**In  the  northern  corner  of  the  Plain  of  Argos,  at  the  base  of  two  rocky 
mountains,  one  of  which  is  2,500  feet  above  the  sea  Uvel,  and  vj\\Oft^  «y\)Lmm\X» 
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is  crowned  bv  a  small  church  dedicated  to  the  Prophet  Elias,  is  situated 
the  celebrated  Acropolis  of  Mycena).  It  stands  on  a  triangular  shaped  rock 
132  feet  in  height  and  about  1,200  feet  square,  and  is  surrounded  by  Cyclo- 
pean walls  from  thirteen  to  forty  feet  in  height.  These  walls  are  of  three 
different  styles  of  architecture,  and  were  doubtless  built  in  three  different 
eras.  One  part  is,  like  the  walls  of  Tyrius,  composed  of  large  stones  built 
upon  small  ones ;  another  part  composed  of  polygonal  stones  beautifully 
joined.  The  third  style,  situated  near  the  Gate  ol  Lions,  is  composed  of 
large  square  blocks  of  stone  built  in  horizontal  lines.  The  lower  cityiras 
situated  to  the  south  and  southwest  of  the  Acropolis,  as  is  seen  by  the  re- 
mains of  the  Cyclopean  walls,  houses  and  a  bridge,  all  cyclopean  ;  also  nine 
treasure  houses,  and  by  the  fragments  of  beautifully  painted  ancient  clay 
vases,  with  which  the  ground  is  literally  covered.  The  position  of  the 
town  being  principally  on  precipitous  hills,  the  accumulation  of  earth  is  but 
small ;  and  does  not  exceed  eighteen  inches  in  depth. 

Six  of  the  treasure  houses  are  shaped  like  furnaces,  and  are  so  called  by 
the  inhabitants  to-day.  Five  of  them,  it  appears,  were  excavated  in  ancient 
times;  but  the  result  was  not,  it  is  supposed,  encouraging,  as  no  attempt 
was  ever  made  to  open  a  sixth,  which  was  above  ground,  and  could  easily 
have  been  excavated  in  a  single  day  by  a  few  workmen.  Other  two  of 
these  treu>*ure  houses  were  conical  in  form,  like  the  well-know^n  one  of 
Atreus.  One,  situated  near  the  Gate  of  Lions,  is  small,  and  was,  it  ap- 
pears, excavated  by  the  ancients.  The  one  now  being  excavated  seems  to 
be  nearly  as  large  as  the  treasure  house  of  Atreus.  Seven  or  eight  work- 
men were  employed  for  about  a  fortnight  before  they  succeeded  in  bringing 
to  light  the  upper  part  of  the  triangular  opening  into  it,  and  about  1,000 
cubic  feet  of  earth  had  been  removed  before  beginning  to  excavate  the 
treasure  house  itself.  Twelve  men  were  engaged  for  quite  a  fortnight  in 
opening  the  entrance  of  the  Acropolis  through  the  Gate  of  Lions.  It  was 
blocked  up  by  huge  stones,  which,  it  appears,  were  thrown  down  on  to  the 
Argives  when  they  were  besieging  the  Acropolis,  468  years  B.  C.  Such, 
at  least,  is  the  opinion  of  Dr.  Schliemann.  At  once  to  the  left,  after  enter- 
ing the  gate,  a  small  room  has  been  found,  the  roof  of  which  is  formed  of 
a  single  large  slab.  It  is  so  low  one  can  hardly  stand  upright  in  it;  though 
BO  small,  it  must  have  been  used  by  the  doorkeeper.  No  ancient  author 
affirms  that  the  ancient  City  of  Mycen83  was  inhabited  after  its  capture  by 
the  Argives,  when  the  inhabitants  were  driven  a^vay ;  but  Dr.  Schliemann 
is  convinced  that  it  was  again  peopled,  and  that  there  was  a  new  city  exist- 
ing for  a  long  time,  probably  for  more  than  two  centuries,  because  the  sur- 
face of  the  ground  to  a  thickness  of  three  feet  is  full  of  the  remains  of  a 
Greek  age.  This  repeopling  took  place,  according  to  Dr.  Schliemann's 
ideas,  early  iti  the  fourth  century  B.  C,  and  he  thinks  it  was  again  devas- 
tated in  the  second  century  B.  C.  This  theory  is  supported  by  the  fact 
that  many  coins  of  the  Macedonian  period^  have  been  found,  and  by  the 
entire  absence  of  the  coins  of  the  Koman  epoch.  The  Cit}'  of  MycenaD  had 
no  coinage  of  its  own.  Under  the  comparatively  modern  Greek  city  quan- 
tities of  fragments  of  beautifully  painted  ancient  vases  have  been  found, 
painted  both  inside  and  outside,  the  inside  painting,  from  the  variety  of  the 
coloring  and  beauty  of  design,  frequently  ftir  surpassing  that  of  the  out- 
side. Some  of  the  fragments  have  stags  painted  outside,  and  inside  figures 
of  men  and  women.  Perfect  vases  have  frequently  been  met  with  having 
two  handles  and  a  small  pipe  through  which  the  liquids  were  poured  in  and 
out.  All  these  painted  vases  were  made  on  a  potter's  wheel,  except  very 
small  ones,  which  were  made  by  hand.  Here  w^ere  found,  in  August,  more 
than  200  figures  of  Juno,  some  entire,  others  broken.    They  are  of  baked 
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lay,  and  are  formed  either  to  represent  a  cow  or  a  female  with  horns.  Most 
>f  them  are  ornamented  with  Wight  red  paintings,  and  the  women  are 
'epresented  with  full  breasts,  under  which  protrude  long  horns,  which 
mite  and  form  a  semi-circle.  There  were  also  found  twelve  other  figures 
)f  Juno,  the  bodies  shaped  like  quoits,  the  heads  uncovered  and  without 
lorns ;  hair  hanging  down  the  back  in  a  plait;  also,  some' figures  with 
[ieads  like  birds,  with  large  eyes  and  hands  clasped  on  their  breasts.  A 
loll,  about  five  and  one  half  inches  high,  representing  a  very  ugly  old 
kvoman,  probably  a  priestess,  was  also  found.  Glass  and  iron  were  known 
10  the  Mycena^ans  in  very  ancient  times,  as  at  a  depth  of  ten  feet  a  pierced 
^lass  bead  and  many  articles  of  a  glass-like  substance,  something  like  but- 
:ons,  were  found;  the  latter  were  probably  used  to  ornament  doors,  etc.  In 
iron  were  found  two  daggers  and  two  keys  of  very  curious  construction. 
Jne  of  the  keys,  about  five  inches  in  length,  has  at  one  end  a  copper  ring 
fur  suspension ;  also,  two  well-preserved  bronze  knives,  one  of  which  has 
part  of  a  bone  handle;  and  two  arrows  with  pyramidal  points,  resembling 
some  Carthagenian  arrows  found  by  Dr.  Schliemann  while  excavating  in 
Sicily  last  year;  also,  five  finely  polished  st6ne  axes  and  a  small  but  thick 
[uoit  of  baked  clay,  with  a  deep  grove  around  it,  in  which  a  string  was  tied 
Lo  hang  it  up  by.  One  side  of  this  quoit  is  quite  smooth  and  many  symlhils 
>f  holy  fire,  often  met  with  in  Tro}^,  ar9  graved  on  it.  In  the  same  plnf-e 
hundreds  of  spindles,  nearly  all  made  of  beautiful  blue  stone,  without  any 
jrnaraeut,  wero  found. 

It  appears  that  the  Mycena>ans  were  musicians,  as  fragments  of  a  finely 
ornamented  lyre  and  of  a  flute  made  of  bone  have  been  found;  also,  frag- 
ments of  a  crystal  vase  and  a  wooden  comb.  Very  often  are  found  smooth 
pieces  of  dry  clay,  with  painted  or  graven  ornaments,  which  were  probably 
used  to  decorate  the  inner  walls  of  houses. 

At  a  depth  of  from  ten  to  eleven  and  a  half  feet  (sometimes  at  six  and 
a  halt  feet)  cyclopean  houses  are  discovered;  they  are  built  of  rough  stones, 
without  lime  or  earth,  and  stand  sometimes  at  a  depth  of  twenty  feet  on  the 
solid  rock.  More  remarkable  here  than  even  at  Tyrius  are  the  aqueducts, 
Tliere  they  are  cut  in  the  natural  rock,  while  here  they  are  built  on  the 
irround.  Thiy  are  of  stones,  roughly  hewn,  and  without  lime.  It  is  impos- 
s^ible  to  conceive  how  the  water  ran  along  without  escaping  through  the 
L- re  vices. 

Still  further  on  have  been  found  many  graves,  as  seen  by  the  large  slabs 
of  limestone  which  mark  each  tomb.  Some  of  these  tablets  are  plain,  others 
have  anaglyphs  of  priceless  value  to  the  archroologist.  A  remarkable  one 
has  carved  in  the  centre  a  warrior,  lance  in  hand,  standing  on  a  chariot 
drawn  by  a  horse,  whose  widely-extended  legs  show  his  great  speed;  the 
wheels  oV  the  chariot  have  four  spokes,  forming  a  cross;  belt)w  is  seen  a 
stag  pursued  by  a  dog;  on  either  side  are  very  strange  ornaments,  having 
probably  a  symbolical  meaning.  On  another  slab  there  is  also  a  warrior 
standing  on  a  chariot;  in  hi-;  1  hand  he  holds  a  broadsword,  in  his  right 
ft  long  lanc«'.  which  is  piercing  the  neck  of  a  fantastic  wild  animal  which  is 
running  very  quickly,  and  nuu  h  resembles  the  lions  on  the  gate.  The  dif- 
ference is  that  this  beast  has  horns  and  his  tail  erect;  but  as  the  lions'  heads 
are  wanting,  who  knows  if  they  were  not  also  horned?  In  front  of  the 
animal  stands  a  man  with  a  large  knife;  with  his  left  hand  he  holds  the 
right  horn  of  the  beast,  which  partly  conceals  the  horse  in  the  chariot. 
Behind  the  chariot  is  a  curious  device,  and  another  above  the  beast.  Prob- 
ably these,  also,  have  symbolical  meanings.  Above  the  anaglyph  there 
are  exquisite  ornaments,  consisting  of  spiral  lines.  Each  labVviV  Vft  \3JoQ\vX» 
four  feet  square  and  six  inches  thick. 
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After  very  minute  examination  of  this  anaglyph,  Dr.  Schlicraann  observes 
that  the  appearance  ot  all  the  animals,  especially  the  formation  of  the  beast 
with  horns,  so  much  resembles  the  style  of  sculpture  of  the  two  lions  that 
he  is  convinced  they  belong  to  the  same  period—that  is  to  say,  1200  B.  C. 
Probably  all  the  treasure  houses  of  Mycena;  and  the  portion  of  cyclopean 
walls  on  either  side  of  the  Gate  of  Lions,  as  well  as  the  gate  itself,  are  of 
the  same  period.  Homer  repeatedly  calls  Mycenro  the  **Golden  City."  Its 
great  wealth  is  certainly  confirmed  by  its  numerous  treasure  houses,  and 
by  the  splendor  of  its  architecture;  but  the  great  question  arises  how  this 
city,  in  the  most  remote  period  of  antiquity,  when  commerce  did  not  exist, 
acquired  its  enormous  quantities  of  gold.  It  certainly  appeai*8  that  the 
Mycena?an8  could  only  have  gained  their  wealth  by  piratical  expeditions  to 
the  coasts  of  Asia. 

In  the  great  trench,  which  5s  near  the  Gate  of  Lions,  the  excavators 
have  brought  to  light  three  rows  of  tombs,  inclosed  by  a  slim  circular  wall 
extending  to  a  neighboring  rock.  These  tombs  are  made  of  limestone,  and 
are  very  near  each  other;  they  are  from  thirteen  to  sixteen  feet  deep.  By 
the  side  of  them  were  discovered  two  lines  of  monumental  tablets,  of  which 
three  in  one  line  and  four  in  the  other  stand  upright.  One  of  them  is  di- 
vided into  two  parts,  and  has  sculptured  on  it  a  man  in  a  chariot,  drawn  by 
one  horse,  whose  great  speed  is  shown  by  the  position  of  his  legs  and  tail, 
which  stands  erect.  Behind  the  chariot  is  the  handle  of  a  spear.  By  the 
side  of  the  horse  is  a  second  man,  standing  upright,  with  an  entirely  un- 
known weapon  in  his  hand.  On  either  side  of  the  chariot  are  carved  in  a 
circle  regular  spiral  ornaments.  Another  sepulchral  tablet  is  ornamented 
with  carvings  representing  serpents,  whoso  spiral  coils  form  magnificent 
ornaments.  In  the  same  row  of  tablets  there  are  pieces  of  three  others. 
The  sculptures  on  them  represent  men  and  horses,  A  little  further  on  a 
roofless  cyclopean  house  has  been  found.  In  excavating  it  a  great  quantity 
of  ashes  and  thousands  of  pieces  of  antique  painted  vases  were  brought  to 
light,  as  well  as  quantities  of  plumb  lino  weights,  having  handles  on  both 
aides  for  suspension,  and  a  small  quantity  of  charred  wheat;  also  numerous 
spindles  made  of  blue  stone.  On  one  of  the  vases  is  a  very  curious  painting. 
It  represents  two  swans,  their  heads  close  together,  delineating  in-  a  man- 
ner tne  Kussian  crown.  In  addition  to  all  these  above  mentioned  tombs, 
others  have  been  discovered  of  a  very  peculiar  shape,  about  three  feet  deep 
and  from  six  to  eight  feet  wide,  and  made  of  small  flags.  The  articles  found 
in  them  are  pieces  of  vases  and  bones.  It  may  be  affirmed  for  a  certainty 
that  all  the  bones  are  those  of  animals,  because  among  them  are  many 
cheek  bones  of  swine.  From  the  absence  of  other  articles  Dr.  Schliemann 
conjectures  that  in  a  more  remote  period  the  tombs  were  pillaged  and  filled 
up  again. 

The  di  scovery  of  tombs  on  the  virgin  soil  near  the  Gate  of  Lions,  on  the 
most  celebrated  part  of  the  Acropolis,  where  one  expected  to  find  the  pal- 
ace of  Agamemnon,  makes  it  clear  that  these  tombs  are  those  of  illustrious 
men.  Pausanias,  speaking  of  Mycenje,  says:  **CIytemnestra  was  buried, 
and  jEgisthus,  a  little  further  on,  outside  the  walls;  inside,  where  Agamem- 
non and  those  who  died  with  him  were  buried,  they  were  not  considered 
worthy  to  be  interred."  Of  course,  says  Dr.  Schliemann,  what  i'ausanias 
says  about  the  tombs  ho  had  not  himself  seen,  but  learned  it  from  tradition. 
When  he  visited  MycenfiB,  170  years  after  Christ,  they  had  been  for  centuries 
buried  under  the  debris  of  prehistoric  ruins  on  which  the  Greek  city  had 
been  built,  and  which  was  itself  destroyed  four  centuries  before  Pausanias 
lived.  There  were  also  found  a  large  piece  of  porphyry  with  splendid  re- 
liefs, representing  among  other  things  tnree  roses;  and  another  piece  of  al- 
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moRt  similar  stone,  with  beautiful  serpentine  ornaments,  similar  to  those 
taken  out  of  the  treasury  of  Atreus,  which  are  now  in  the  British  Museum. 

In  excavating  the  treasure  house  of  Clytemnostra  (so-called),  near  the 
Acropolis,  many  figures  of  Juno  were  found.  Some  have  extended  hands, 
others  have  them  clasped  on  the  breast.  Also  some  female  figures,  with 
large  eyes  and  outstretched  hands.  On  each  side  of  the  breasts  horns  pro- 
trude, and,  uniting,  form  a  circle.  Also  male  figures,  with  uncovered  heads, 
ornamented  by  a  diadem  with  a  star.  The  figures  have  largo  Asiatic  noses, 
large  eyes,  and  Assyrian  beards.  Many  figures  of  Juno,  in  form  like  a  oow, 
are  also  found,  decorated  with  paintings  in  red  and  blue.  All  these  were 
found  in  a  trench  in  front  of  treasure  houses.  In  the  Acropolis  figures  of 
Juno  were  found  in  such  abundance  that  more  than  seven  hundred  have 
been  collected.  There  also  have  been  discovered  many  figures  the  centres 
of  whose  bodies  form  quoits,  and  represent  the  full  moon.  As  Juno  was  at 
first  the  goddess  of  the  moon,  the  horns  of  the  cow  represent  the  crescent 
moon.  There  are  also  figures  with  uncovered  heads,  bird-shaped.  Others 
with  heads  much  compressed,  and  having  on  them  a  kind  of  flat  dish  or 
plate,  on  which  a  cross  is  sometimes  painted.  Figures  of  females  with  cows* 
heads  are  frequently  met  with,  but  tnese  until  the  present  time  (November 
21)  have  been  seen  only  on  handles  of  vases.  Curiously  enough  these  pic- 
tures of  figures  with  cows'  heads  were  found  in  Troy  on  vase  handles  only. 
We  have  also  a  bone  button,  with  thin  gold  covoring,"in  the  middle  of  which 
is  graven  a  circle,  with  a  triangle  made  by  three  long,  broad  knives,  their 
handles  composed  of  beautiful  spiral  lines.  That  gold  and  silver  were  in 
use  is  proved  by  the  fact  that  a  piece  of  porphyry  has  been  found  on  both 
sides  of  which  are  cut  fifteen  different  patterns  of  ornaments,  such  as  ear- 
rings, brooches,  etc.,  which  ornaments,  there  is  no  doubt,  were  always  made 
of  gold  or  silver.  There  have  also  been  found,  at  a  depth  of  about  five  me- 
tres, numerous  copper  articles,  among  them  five  large  knives,  two  small 
wheels,  two  lances,  two  battle-axes,  a  pair  of  tongsj  two  vases  and  pieces  of 
four  others.  Also  many  pieces  of  agate,  with  pictures  of  animals  delicately 
engraved  on  them;  they  have  hcles  through  them,  and  were  probably  used 
for  necklaces.  Most  wonderful  are  the  variety  of  the  paintings  en  the  vases. 
The  greater  part  of  them  are  painted  inside  and  outside,  the  inside  paint- 
ings being  usually  much  the  finer. 

Up  to  this  date  (November  21)  only  three  small  inscriptions  have  been 
discovered.  One  is  on  both  sides  of  a  figure  of  Juno;  another  on  an  earthen 
figure  of  a  cow;  the  third  is  on  a  small  quoit.  The  letters.  Dr.  Schliemann 
believes,  are  quite  unknown.  There  are  also  very  curious  cups,  in  shape 
like  a  claret  glass,  with  sometimes  only  one,  sometimes  two  handles.  In  no 
part  of  the  Acropolis  is  the  accumulation  of  earth  more  than  eight  metres. 
This  depth  is  only  reached  near  the  great  surrounding  wall.  The  quarry 
from  which  the  stones  for  the  great  cyclopean  walls  were  taken  has  been, 
found  in  the  village  of  Charvati,  half  an  hour's  distance  from  the  Acropolis. 

The  excavation  of  the  supposed  treasure  house  of  Clytcmnestra  would 
have  been  finished  much  more  quickly  had  it  not  been  impeded  by  the  hugo 
stones  which  appear  to  have  fallen  in  from  the  roof  Dr.  Schliemanix 
thinks  that  the  inner  walls  of  this  treasure  house  were  never  ornamented 
by  brass  slabs,  as  were  those  of  the  treasure  house  of  Atreus  and  that  of 
Minyas,  in  Orchonenus.  This  one  (at  Mycente)  is  simpler,  and  appear^ 
much  more  ancient  than  the  other  two.  The  entrance  is  five  metres  long 
and  eight  wide;  the  roof  consists  of  four  slabs,  each  six  metres  in  length. 
From  some  marks  on  the  walls  it  appears  that  there  was,  on  either  side  oi 
the  entrance,  a  square  pillar,  and  fragments  of  a  spiral  ornament  are  seenl 
on  the  slab  over  the  entrance.   Some  divisions  on  Iho  B\one»,  toTTcuwft  ^ 
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Irian^^lo  ul>ovt»  the  oiitranco.  show  that  there  must,  at  some  time,  have  been 
a  triaiiiriihir  aiiaj^lypli,  similar  to  tlio  one  on  the  ^^ate  of  the  Acropolis  at 
Myhiiwia.  Tlio  buildors  loft  those  iriani^ruhir  sj»acres  above  the  entrances 
either  to  losst-ii  tlie  wei^rht  wliii  h  rests  on  the  slabs  of  the  roof  or  to  place 
there  some  triangular  anairly|»h  to  ilecorate  the  entranec.  Amon^  the  vari- 
ous artii  les  whii-h  have  bei-n  fouml  insitle  the  treasure  house  itself,  the 
most  curious  are  sonif  hursenien.  very  rouirhly  made  of  baked  elay.  They 
are  holdin«:  with  hoiii  liands  ihc  manes  of  the  liorses.  They  resemble  tiioeo 
made  in  earth  found  in  Hreoiia.  Mo>i  ot"  the  vases  are  covered  with  the 
meanderini^s  of  tin*  (Jrei-k  srrull  and  with  spiral  er  serj»entine  lines.  Amon* 
the  pottery  Inund  in  llw  tn-asury  w»'re  ]»arl  of  a  neeklace  with  a  lariTe  bead 
<»f  wlilti'  ^la'-s.  two  ln-ads  (»f  tran^]^arenl  li;;]it-blue  8tont«.  and  twoothersof 
a  reddish  i»lui-  sloui'.  Tiiey  have  eaeli  a  liole  through  and  are  strung  un 
tine  e<»j»prr  wire. 

In  the  A<  r«»p'»lis.  lu-ar  the  LTat**  «»f  Lion**,  under  the  ruins  of  a  Greek 
buildiiii^.  have  hrrn  binuLrlit  to  a  labyrinth  of  eyelopean  walls,  fyrin- 

iiiLT  many  pa>-aLCi'-«  one  or  two  mrtri>  wiih*.  Tlu  v  are  tilled  with  -mall 
sloin'>  and  lartli.  lu  many  j»aris  the  )»la>li  r  on  the  walls  is  still  preserved. 
Then*  have  Ikimi  <'"Uii,i  hrrr  ihrer  arrows,  with  points  in  shai)e  like  a  small 
jjyramid.  iM*.  Schru  inann's  oj>inion  that  the  d»>uble  j)arallel  rows  of  large 
>labs  form  an  mliri*  wall  has  i»een  found  rorn  i-l.  The  half  of  this  rv)W  ef 
slabs  has  lu'tu  slrmirl lu  lu-fj  by  a  >mall  wall  built  for  the  purpose,  the  other 
half  i^  eri  rU'd  un  tin-  higlu-st  HK-k.  It  \>  believed  that  eaeh  slali  marks  tlfe 
site  fd"  si.me  luinb,  anil  thai  the  s|»are  l»i*tween  the  jiarallel  rows  of  slabs  ha? 
been  usi  d,  i»ei  hajts.  as  ihr  j)!a«-i«  where  drink  ollerings  Were  presented,  or  to 
jilant  tlowi-rs  in  lienor  ol  the  »had.  In  this  s]>a<  e  also  very  euriouB  artiiles 
were  »li^<-  ►veml.  ^u«  h  as  a  wooden  fi>h,  a  stii-k  handle  made  of  ^^reen  stone, 
with  a  human  fai-e  »'oar^ely  rarved  on  it.  The  faee  has  a  very  wide  lu-se 
and  mouth,  and  wears  a  neeklaee.  It  is  cjuite  of  an  Kgyptian  tj'pe.  Fur- 
ther on  an  inia^i.'  of  Juno,  in  form  like  a  standing;;  eow  witliout  horns,  hair 
dressed  as  a  woman">.  and  a  hole  in  the  noek  to  susj)end  the  image  by. 
There  is  alst)  a  ligure  with  two  feet  in  ]»laee  of  the  customary  ]>ipe,  with  a 
birds  lieatl.  very  large  eyes,  hands  (Mitst retched  and  wearing  a  neeklaee. 
The  hair  is  marketl  on  baek  (d*  the  head;  the  dress  is  colored  red.  Also.an 
uiic(d»)ri  d  d(dl.  a  male,  with  large  eyes,  a  large  hooked  nose,  no  mouth,  the 
head  coveretl  with  a  kind  of  eap  like  a  Turkish  turban.  Another  very 
original  figure,  with  bare  head,  like  a  bird  s  in  shape,  but  with  two  cars; 
hands  on  breast — not  erossed  ;  the  head  turned  upward.  The  artist  evidt-nl- 
ly  inteinled  to  ri'pre>ent  the  goddess  j)raying.  There  are  also  two  daggers, 
two  arrows  ot'  glass,  ami  many  glass  beads  from  a  necklace.  Also,  a  small 
ijiioit,  ot  a  black  glassy  substauce,  with  an  ornament  representing  a  lly. 
with  holes  K)i\  b(ah  sides  for  suspension. 

To  the  south  of  the  doubk^,  row  of  tombs,  the  excavators  have  brought 
to  light  a  large  eyelopean  house.  It  contains  two  rooms  and  four  pa-ssages 
a  metre  wide  ;  the  walls  still  show  in  many  parts  the  remains  of  the  clay 
which  was  spread  over  thcni.  as  we  use  |»laster.  The  largest  room  is  iive. 
metres  long  l»y  four  wide.  The  articles  found  in  the  house  proved  that  the 
inhabitants  were  ae«iuainle»l  with  luxury.  Jn  one  room,  at  a  depth  of  six 
metres,  has  been  found  a  ring  of  white  onyx,  having  an  intaglio  represent- 
ing two  animals  without  l»orns.  whieh  at  first  sight  appear  to  be  deer,  but, 
after  a  strit  t  examinati«»n.  it  is  clear  that  the  worknmn  intended  to  represent 
cows.  IJoth  the  animals  have  their  heads  turned  toward  their  calves,  iu  the 
act  of  sueking.  Although  the  W(»rkmanship  is  very  ancient,  the  anatomy 
of  the  animals  is  splendid,  (juite  a  masterpiece  of  art.  One  wonders  how 
>f/e/i  work  was  j>o>sible  without  the  aid  of  a  microscope.    Hound  pieces  of 
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gate,  with  holes  through  thom,  have  been  found.  They  are  engraved  with 
piral  ornaments  representing  horses ;  also,  there  is  a  mould  of  black  stone, 
laving  in  its  six  sides  other  moulds  cut,  in  which  were  cast  th-e  black  glass, 
onicai-shaped  articles,  which  are  so  frequently  found ;  each  of  these  small 
rones  is  ornanented  with  spiral  lines,  and  is  pierced  for  suspension.  In  ad- 
lition  to  these  varieties  there  have  also  been  found  some  axes  made  of  hard 
>lack  or  green  stone,  many  spindles  of  blue  stone,  and  numerous  vases; 
imoDg  the  most  curious  are  some  having  two  or  three  handles,  representing 
rrocodiles.  All  these  vases  are  covered  with  paintings  of  a  dark  red  color, 
representing  warriors,  who  wear  breastplates  and  greaves;  their  dogs  have 
Dristles  like  the  porcupine  or  hedgehog;  in  their  helmets  they  have  long 
plumes,  and  from  the  front  of  the  helmets  projects  a  round  horn.  The 
wTarriors  are  always  armed  with  circular  shields,  the  lower  part  of  them  cut 
like  a  half  moon,  and  with  lances  from  which  protrude  Trojan  figures;  their 
faces  are  of  a  very  ancient  type,  haveing  long  noses  and  Assyrian  beards. 
There  are  also  other  vases,  having  lor  ornaments  painted  circles  in  which 
are  many  lines  or  marks,  which  may  be  letters.  In  the  cyclopean  house 
two  brass  boilers  have  been  discovered,  one  of  which  has  three  feet,  like  a 
tripod. 

Last  week  great  good  fortune  crowned  the  labors  of  the  excavators  at 
^Iycena».    On  Thursday  they  began  to  find  many  golden  and  other  inval- 
tiable  fragments  of  antiquity.    Inside  the  inclosure,  at  a  depth  of  nine  me- 
tres from  the  surface,  was  discovered  an  inestimable  arclueological  treasure, 
^hich  excites  the  wonder  of  all.    On  Saturday  the  discoveries  were  still 
more  astounding.    Up  to  yesterday  two  square  holes  have  been  opened 
flombs  they  are  supposed  to  be).    The  bottoms  of  them  are  covered  with 
pebbles,  on  which  were  found  burnt  bones  and  ashes,  and  on  them  again 
man  J'  golden  vessels,  ornaments,  etc.    The  most  important  are  the  follow- 
ing: Small  silver  bronzed  head  of  cow,  with  curved  horns  of  pure  gold, 
ending  in  points,  and  as  thick  as  a  good-sized  finger;  the  mouth  is  gilt. 
This  head  is  truly  a  masterpiece,  and  quite  perfect.    As,  however,  the  face 
is  Btill  covered  with  earth  and  rust,  it  is  not  clear  if  it  really  is  a  cow.  Dr. 
Sohliemann  believes  it  is,  though  other  archroologists,  who  are  also  there, 
que><tion  it.    If  it  is  a  cow  it  is  said  to  be  a  mythological  representation  of 
lo  or  Juno.    Up  to  this  date  more  than  one  hundred  and  seventy  gold  but- 
tons larger  than  a  farthing  have  been  found,  also  many  bone  buttons,  sur- 
rounded with  gold,  and  sixteen  larger  golden  ones,  about  the  size  of  a  pen- 
ny; sixteen  copper  two-edged  swords  and  a  gold  sword-handle,  beautifully 
vorked;  a  small  lance;  a  belt,  probably  for  sword,  entire,  and  finely 
vronght,  length  over  a  metre  and  about  three  inches  broad.    Some  copper 
boilers  have  also  come  to  light.    Of  infinite  value  and  interest  are  three  or 
four  small  square  plates  of  gold  of  most  exquisite  workmanship,  with  lions 
engraved  on  them.    The  most  beautiful  of  them  has  engraved  on  it  Hercu- 
les struggling  bravely  with  an  enraged  upright  lion.    It  is  in  a  good  state 
of  preservation.    These  plates  were  probably  used  for  a  necklace.  There 
is  also  one  silver  cup  and  three  of  pure  gold  of  great  weight.    One  has  one 
handle,  the  others  two.    The  handles  on  one  of  them  are  beautifully  wrought 
pigeons,  and  it  is  ornamented  on  the  outside  with  a  spirited  anaglyph  of 
J^lars  as  large  as  a  dollar.    All  present  wore  astounded  when  a  skull  covered 
^ith  a  piece  of  gold  leaf  was  brought  to  light.    There  also  were  many 
pieces  oi  gold  leaf,  with  beautiful  ornaments  on  tliem ;  a  cross  in  frequently 
found  depicted  on  them.    There  are  two  sceptres,  with  splendid  crystal 
I'andles;  some  pieces  of  gold  the  size  of  a  dollar,  many  of  them  beautifully 
ornamented;  some  gold  earrings  and  an  engraved  precious  stone  of  a  red- 
^ij»h  tint,  as  large  as  a  fine  almond,  together  with  many  ot\\CT  oyi\«ia\\^ixV«» 
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smaller  value,  but  not  a  single  inscription  or  coin.  The  weight  of  all  the 
golden  articles  yet  found  amounts  to  over  nineteen  pounds.  Their  archc* 
ologieal  value  is  inestimable,  because  Dr.  Schliemann  stat.e8  that  no  golden 
Greek  antiquities  prior  to  the  Macedonian  period  exist  in  any  moseamin 
Europe." 

On  November  28th,  1876,  Dr.  Schliemann  sent  the  following  enthusiastic 
dispatch  to  the  King  of  Greece,  announcing  his  discoveries. 

'*To  His  Maiesty  King  George:  With  unbounded  joy  I  announce  to  your 
Majesty  that  I  nave  discovered  the  monuments  which  the  tradition  related 
by  Pausanias  indicates  as  the  tombs  of  Agamemnon,  Cassandra,  Eurymedon, 
and  their  companions  who  were  killed  while  feasting  at  a  banquet  by  Ciy- 
temnestra  and  her  lover  ^Egisthus. 

"  These  tombs  are  surrounded  by  a  double  parallel  circle,  with  tableti 
undoubtedly  erected  in  honor  of  the  victims.  In  these  tombs  I  have  found 
immense  arcl.a}ological  treasures  and  numbers  of  articles  of  pure  gold. 

"The  treasure  alone  is  sufficient  to  fill  a  large  museum,  and  the  moet 
splendid  in  the  world.  In  succeeding  ages  I  am  sure  it  will  attract  to 
Greece  thousands  of  strangers  from  abroad.  As  I  am  laboring  simply  for 
the  love  of  science  I  waive  all  claim  to  the  treasure  and  offer  it,  within- 
tense  enthusiasm,  entirely  to  Greece.  ^ 

"Sire,  may  these  treasures,  with  God's  blessing,  become  the  corner  stone 
of  immense  national  wealth.  Dr.  Henri  Schliemanx 

*'Mycena),  November  28,  1876.'* 

Dr.  Schliemann  writes,  under  date  Mycena),  December  2,  1876: 

"Already,  while  engaged  in  the  excavation  of  the  largo  fourth  tomb, the 
results  of  which  I  have  described  in  my  last  two  letters,  I  explored  the  fifth 
and  last  sepulchre,  which  is  immediately  to  the  northwest  of  it,  and  which 
had  been  marked  by  the  largo  slab,  with  the  has  relief  of  two  serpents,  and 
by  an  unsculptured  tombstone,  both  of  which  were  eleven  and  two-thirda 
feet  below  the  surface  of  the  mount,  as  it  was  when  I  began  the  excavations. 
At  a  depth  of  ten  feet  below  the  tombstone,  or  of  twenty  .one  feet  eight 
inches  below  the  former  surface,  I  found  two  evidently  much  older  on- 
sculptured  tombstones,  and  only  three  feet  four  inches  below  these  I  found 
a  tomb  eleven  and  a  half  feet  long,  nine  feet  eight  inches  broad,  which  had 
been  cut  out, in  the  calcarqpus  rock  to  a  depth  of  only  two  feet,  so  that  it« 
bottom  is  twenty -seven  feet  below  the  former  surface  of  the  mount.  In 
variance  with  the  other  tombs,  the  four  inner  sides  of  this  sepulchre  were 
not  lined  with  any  walls;  but,  as  usual,  the  bottom  was  strewn  with  a  layer 
of  pebble  stones.  On  this  I  found  the  mortal  remains  of  only  one  person, 
who,  like  all  the  other  bodies,  had  been  burnt  on  the  precise  spot  where  it 
lay.  This  was  proved  as  well  by  the  calcined  pebbles  below  and  around 
the  corpse  as  by  the  undisturbed  masses  of  ashes  with  which  it  was  cov- 
ered, and,  finally,  by  the  marks  of  the  funeral  fire  on  the  rock  walls. 
Around  the  skull  of  the  body,  which  was  unfortunately  too  fragile  to  be 
saved,  was  a  golden  diadem,  with  impressed  ornaments,  representing  in  the 
midst  two  suns,  the  remaining  space  being  filled  up  with  spiral  ornaments. 
On  the  right  side  of  the  body  I  found  a  lance-head,  with  a  ring  on  either 
side ;  further,  two  small  bronze  swords  and  two  long  knives  of  the  same 
metal;  on  its  left  was  found  a  golden  drinking  cup,  with  one  handle,  the 
ornamentation  of  which  represents  two  horizontal  rows  of  fish-spines  and 
one  row  of  arrow-heads.  With  the  swords  were  found  many  small  raffsof 
beautifully  woven  linen,  which  doubtless  belonged  to  the  sheaths  of  toese 
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eapoi\8.  In  the  same  tomb  was  found  a  bix  and  a  half  inch  high,  hand- 
lade,  light  green  yase,  ornamented  with  two  rows  each  of  three  protruding 
amps;  further,  a  light  red  vase,  ornamented  with  black  spiral  lines,  and 
rith  two  female  breasts  surrounded  by  circles  of  black  strokes. 

''The  three  bodies  of  this  tomb  lay  with  their  heads  to  the  east  and 
heir  feet  to  the  west;  all  throe  were  of  gigantic  proportions,  and  appeared 

0  have  been  squeezed  with  force  into  the  small  space  of  only  six  feet, 
rhich  was  left  for  them  between  the  aforesaid  walls;  the  bones  of  the  legs, 
rhich  are  nearly  uninjured,  are  really  of  enormous  size.  Although  the 
lead  of  the  first  man  was  covered  with  a  heavy  golden  mask,  his  skull 
tmmbled  away  on  being  exposed  to  the  air,  and  but  few  bones  could  bo 
iaved  besides  those  of  the  legs.  The  same  was  the  case  with  the  second 
)ody,  which  had  been  plundered  in  antiquity.  But  of  the  third  body, 
irhich  lay  at  the  north  end  of  the  tomb,  the  round  face  with  its  flesh  had 
oeen  wonderfully  preserved  under  its  ponderous  golden  mask;  there  was 
no  vestige  of  hair,  but  both  eyes  were  perfectly  visible,  also  the  mouth, 
irhich,  by  the  enormons  weight  that  had  been  pressing  upon  it,  was  wide 
open  and  showed  thirty-two  beautiful  teeth.  By  these  all  the  physicians 
irho  came  to  see  the  body  were  led  to  believe  that  the  man  must  have  died 
It  the  early  age  of  thirty-five.  The  nose  was  entirely  gone.  The  body 
having  been  too  long  for  the  space  between  the  two  inner  walls  of  the  tomb, 
the  head  had  been  pressed  in  such  a  way  on  the  breast  that  the  upper  part 
of  the  shoulders  was  nearly  in  a  horizontal  line  with  the  vertex  of  the  head. 
In  spite  of  the  large  golden  breastplate,  so  little  had  been  preserved  of  the 
breast  that  the  inner  side  of  the  spine  was  visible  in  many  places.  In  its 
squeezed  and  mutilated  state  the  body  measured  only  two  feet  four  and  a 
half  inches  from  the  top  of  the  head  to  the  beginning  of  the  loins;  the 
breadth  of  the  shoulders  did  not  exceed  one  foot  one  inch,  and  the  breadth 
of  the  stomach  one  foot  three  inches;  but  the  gigantic  thigh  bones  could 
leave  no  doubt  regarding  the  real  proportions  of  the  body.  Such  had  been 
ihe  pressure  of  the  rubbish  and  stones  that  the  body  had  been  reduced  to 
the  thickness  of  one  inch  to  one  and  a  half  inches.  The'  color  of  the  corpse 
resembled  very  much  that  of  an  Eijyptian  mummy.  The  front  of  the  man 
was  ornamented  with  a  plain  round  leaf  of  gold,  and  a  still  larger  one  was 
lyins:  on  the  right  eye;  I  further  observed  a  large  and  a  small  gold  leaf  on 
the  breast,  below  the  large  golden  breast  cover." 

Dr.  Schliemann  resumes  his  narrative  undot*  date  December  3d: 

'•The  now  nearly  mummified  body  was  decorated  with  a  four  foot  long 
bv  one  and  three-fourths  inch  broad  golden  shoulder  belt,  which,  by  some 
caufi^  or  another,  was  not  in  its  place,  for  it  now  lay  across  the  loins  of  the 
sorp^e.  and  extended  in  a  straight  line  far  to  the  right  of  it;  in  its  midst  is 
»u<pended  and  firmly  attached,  a  small  bronze  sword,  on  which  is  soldered 

1  bi-autifully  polished,  perforatNl  object  of  rock-crystal  in  form  of  a  jar 
with  two  silver  handles.  It  is  pierced  in  its  entire  length  by  a  silver  pin. 
With  it  was  found  a  small  object  of  rock  -crystal  in  form  of  a  funnel,  with 
[oar  concave  sides.  To  the  right  and  left  of  the  body  lay  long  bronze 
•words:  to  the  lett  was  also  a  long  bronze  knife.  All  these  weapons  had 
probably  been  suspended  on  a  belt  of  embroidered  work,  which  had  disap- 
peared. The  sheaths  of  the  swords  had  been  of  wood,  much  debris  of  which 
remained.  All  the  sheaths  had  been  gilded,  and  had  in  their  entire  length 
been  adorned  with  round  buttons  of  gold,  which  showed  many  different 
iorts  of  magnificently  engraved  spiral  lines.  The  handles  of  the  swords 
were  plated  with  gold  and  covered  with  splendid  cngraving^i.  Itv^V^tvOL 
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the  largo  wood  and  alabaster  buttons  of  the  handles,  the  sword-handles  of 
this  body  seem  to  have  had  at  their  extremity  richly  ornamented  golden 
platen,  ten  of  which  were  found  close  to  it.  Each  of  them  is  three  and  four- 
fifths  inches  long  and  one  and  three-fifths  inches  broad,  and  every  one  of 
them  represents  a  largo  cow  head,  with  long  horns  and  immense  eyes;  ht- 
ther,  a  lion  pursuing  a  stag  with  such  velocity  that  his  four  legs  are  in  the 
same  horizontal  line  with  the  body;  the  stag,  though  still  running  at  M 
speed,  feels  that  he  is  lost,  turns  his  head  toward  his  merciless  pursuer  and 
looks  at  hira  full  of  anguish.  To  the  reverse  side  of  these  wonderful  plates 
still  sticks  a  good  deal  of  blackish  matter,  perhaps  a  sort  of  lime,  which  may 
have  served,  I  do  not  know  how,  to  fasten  them  to  the  handles.  Two  plates 
must  necessarily  have  been  required  for  each  handle.  To  the  bronze  sword 
on  the  right  of  the  body  was  attached  a  nine  and  three-fifths  inch  long 
golden  tassel.  The  massive  golden  mask  which  covered  the  head  of  this 
body,  and  which  I  mentioned  in  my  last  letter,  is  twelve  and  two-thirds 
inches  long  and  twelve  and  a  half  inches  broad.  It  is  so  thick  that  the 
enormous  weight,  which  for  ages  has  been  pressing  upon  it,  has  made  no 
impression  on  it.  It  shows  a  round  face,  with  large  ejes  and  a  large 
mouth,  much  resembling  the  features  of  the  body  when  first  uncovered,  and 
I  feel  now  more  convinced  than  ever  that  all  the  jccolden  masks  faithfully 
represent  the  features  which  they  cover.  In  fact,  a  single  glance  on  these 
splendidly-made  masks  must  convince  every  one  that  they  are  real  portraits 
and  not  ideal  types. 

"I  think  it  necessary  to  add  that  the  metal  of  the  Mycena>an  weapons, 
kettles,  etc.,  may  either  be  pure  copper  or  bronze,  for  the  analysis  has  not 
yet  been  made. 

"My  last  letter  was  of  the  7th  inst.,  and  I  have  continued  the  excava- 
tions ever  since  with  the  utmost  vigor,  employing  constantly  125  laborers 
and  five  horse  carts.  In  the  treasury  the  difficulties  were  far  greater  than 
I  anticipated,  particularly  as  the  delegate  of  the  Greek  government  opposed 
the  removal  of  the  foundations  of  a  Hellenic  house  just  above  the  lower 
part  of  the  *dromos.'  Thus  I  have  been  unable  to  clear  the  latter  of  the 
rubbish,  nine  feet  deep,  which  still  covers  its  pavement,  and  have  only  suc- 
ceeded in  clearing  out  the  13-foot  long  and  8-foot  broad  passage  of  the 
entrance,  and  the  central  part  of  the  treasury,  comprising  a  space  of  360 
square  feet,  around  which  I  leave  a  9-foot  high  and  10  foot  thicK  border  of 
huge  stones  and  rubbish.  As  soon  as  the  Greek  government  consents  to 
the  removal  of  the  aforesaid  ruins,  which  have  not  the  slightest  value  to 
science,  I  shall  at  once  do  the  remainder  of  the  work,  but  certainly  not 
sooner.  The  two  columns,  to  the  right  and  left  of  the  entrance,  were  not 
quadrangular,  as  I  supposed,  but  fluted  half  columns,  one  of  which — 4  feet 
3  inches  high  and  1  foot  4  inches  broad — was  found  in  the  passage  near  the 
door.  At  9^  feet  before  the  latter,  the  *dromos'  is  shut  up  by  a  five  feet 
high  wall  of  square  calcareous  stones.  The  door  of  the  treasury  has  the 
enormous  height  of  eighteen  feet  five  inches,  and  is  eight  feet  four  inches 
broad.  On  the  threshold,  which  consists  of  a  very  fine  calcareous  stone, 
and  is  two  feet  five  inches  broad,  I  found  a  very  thin  round  leaf  of  gold. 
The  floor  of  the  treasury  was  covered  with  a  coating  of  sand  and  chalk, 
traces  of  which  are  visible  in  many  places;  it  slopes  toward  the  center, 
which  is  one  foot  below  the  threshold.  There  was  found  in  the  treasury  a 
large  fragment  of  a  frieze  of  blue  marble,  with  an  ornamentation  represent- 
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insr  a  circle  and  a  row  of  fish  spines  ;  further,  five  blades  of  bronze,  5J  to  6A 
inches  long,  and  a  Juno  idol,  of  the  usual  form,  with  two  horns. 

"In  the  Acropolis  I  have  entirely  clearcft  out-  the  passage  south  of  the 
Lions'Gatc,  and  brought  to  light  the  enormous  threshold  of  the  latter, 
which  consists  of  a  fifteen-foot  long,  eight-foot  broad,  very  hard  calcareous 
fc>l4Kk.  The  rats  caused  by  chariot  wheels,  of  which  all  guide  books  speak, 
?xist  in  the  imagination  of  enthusiastic  travelers  only,  but  not  in  reality. 
The  ditforent  monuments  which  I  have  brought  to  light  in  close  proximity 
to  the  Lions'  Gate,  such  as  the  immense  double  parallel  row  of  closely 
ioined  slabs,  the  gigantic  scpulchers,  etc.,  have,  since  a  very  remote  antiquity, 
barred  the  access  of  chariots  to  the  Acropolis.  No  doubt,  the  fifteen  small, 
Uraight,  parallel  furrows,  which  are  cut  all  along  the  threshold,  have  been 
mistaken  for  ruts  of  chariots.  The  opening  of  the  gateway  widens  from 
the  top  downward.  It  is  10§  feet  high,  and  the  width  of  the  door  is  9^  feet 
it  the  top  and  10;^  feet  below.  In  the  15-toot  long  and  8-foot  broad  lintel, 
are  the  6-inch  deep  holes  for  the  hinges,  and  in  the  two  uprights,  which  it 
covers,  are  four  quadrangular  holes  for  the  bolts  or  bars.  There  is  a  1-foot 
3-iDch  long  and  1-foot  broad  quadrangular  hole  in  the  midgt  of  the  thresh- 
old, where  the  two  wings  of  the  gate  ioined.  The  threshold  further  shows, 
on  ;ts  east  side,  a  1-foot  broad  artificially  cut  straight  furrow,  and  on  its  west 
«ide  another,  which  forms  a  curve ;  both  seem  to  have  served  as  channels 
for  the  rain  water,  the  rush  of  which  must  have  been  great,  the  threshold 
beiDg  lower  than  the  rock  of  the  passage,  which  gradually  rises.  In  the 
•ide  of  the  threshold  which  faces  the  north  is  a  long  artificial'  hole  of  a 
peculiar  form,  which,  in  some  way  or  other,  must  have  been  connected  with 
the  gate,  for  a  cutting  of  precisely  the  same  form  exists  in  the  large  flat 
stone  in  the  midst  of  the  Scsean  G-ate  at  Troy.  On  the  sufiix  of  the  gate 
stands  a  triangular  slab  of  gray  calcareous  stone,  10  feet  high  12  feet  long 
ind  2  feet  thick,  upon  the  face  of  which  are  represented  in  high  relief  two 
tnimals,  hitherto  thought  to  be  lions,  standing  on  their  long-stretched  hind 
lea:*,  and  resting  with  their  paws  on  either  side  of  an  altar,  in  the  midst  of 
which  is  a  column,  which  becomes  broader  toward  the  top,  and  has  a  capital 
ornamented  with  four  circles,  enclosed  between  two  horizontal  fillets.  This 
f>rnamentation  is  peculiar  to  Mycena>.  The  general  belief  that  the  heads  of 
the  two  animals  are  broken  oft*  is  wrong,  for  on  close  examination  I  find  that 
they  were  not  cut  out  of  the  same  stone  together  with  the  animals,  but  that 
they  were  made  separately  and  fastened  on  them  with  bolts ;  most  probably 
they  were  of  bronze  and  gilded.  The  straight  cuts  and  the  borings  in  the 
ne*k3  of  the  animals  leave  no  doubt  that  thoy  were  put  in  ficparately. 
<^xing  to  the  narrowness  of  the  sj)ace  the  heads  must  have  been  exceeding- 
ly !»mall.  and  must  have  been  facing  the  spectator.  As  stated  in  my  first 
"•■tttr  from  Mycena\  the  great  reseiiiblance  of  the  horned  animal  in  one  of 
'iiv  has-reJiefs  in  the  Acropolis  to  the  animals  on  the  gate  makes  me  believe 
';ijit  the  latter  were  also  fantastical  animals  with  horns.  At  a  distance  of 
*U  I'vet  from  the  threshold  is,  on  either  side  of  the  passage,  as  in  Troy,  a 
Vi5«  lran£rular  eyelopean  masonry,  two  feet  broad  and  high,  and  three  I'cet 
»  riLT.  which  marks  the  site  of  a  si'cond  gate  of  wood. 

At  a  few  yard<  from  the  second  gate  1  have  brought  to  light  a  very 

^.r:..;i>  v-yclopean  water  conduit,  leading  into  one  of  the  twi)  long  and  nar- 
r  «yr-lnpean  reservoirs  whieh  I  had  at  first  thought  to  be  con-idoi-s. 
'  ■ere  is  another  oydopean  water  conduit  and  another  cistern  immediately 
*  uh  of  thorn.  B«)th  these  water  conduits  have  doubtless  brought  the  wa- 
■■fJr'.»m  the  coj>ious  fountain  called  ' Perseia' by  Pausanias,  which  is  not, 

orroneour«Iy  mentioks,  in  the  Acropolis  itself,  but  at  a  dlstaueo 
"  -^ile  cast  of  it."   Its  unmo  Hoetns  to  bo  derived  from  Perseus,  l\^e  VoviwAev 
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«  of  Mycenie.    In  clearing  out  the  13.20-feet  deep  masses  of  rubbish  which 
obstructed  the  passage  of  the  gate,  I  found  a  well  preserved  bronze  sealing 
ring,  on  which  are  engraved  two  young  women  of  marvellous  beauty,  which 
seems  still  to  be  increased  by  their  simple  and  graceful  ha!r  dress.    Both  ■ 
sit  close  together,  but  their  heads  are  turned  in  opposite  directions.    The  j 
anatomy  is  well  observed.    There  were  besides  found  a  large  number  of 
Juno-idols  in  cow  or  horned-female  form,  and  a  cow  idol,  showing,  on  i 
light  yellow  dead  color,  a  number  of  dark  red  signs,  which  may  be  Tetters;  \ 
also,  large  quantities  of  molted  lead;  further,  a  very  primitive  golden  ear-  i 
ring,  consisting  of  a  quadrangular  golden  wire  twice  turned  round.    The  ■ 
same  form  of  ear-rings  occurs  also  in  the  first  of  the  four  pre- historic  cities  | 
at  Troy,  with  the  only  difference  that  the  wire  there  is  round.    There  were  1 
also  found  here  on  the  virgin  soil  a  great  many  fragments  of  hand-made 
vases,  having  either  inside  and  outside  a  plain,  lustrous  black  or  red,  era 
light  green  color,  with  black  spiral  ornaments.    At  only  six  feet  behind  the 
Cyclopean  wall,  on  the  east  side  of  the  passage,  I  have  brought  to  light  an 
evidently  much  more  ancient  wall  of  huge  blocks. 

**The  circular  parallel  double  row  of  Targe  slabs,  which  I  have  repeated- 
ly referred  to  in 'my  former  letters,  had  originally  been  covered  witn  crosa 
slabs,  of  which  a  small  number  are  still  in  situ;  they  are  solidly  fitted  in 
and  consolidated  by  one  and  a  quarter  to  one  and  a  half  inches  deep  and 
four  inches  broad  cuttings.  As  these  latter  exist  on  all  the  slabs,  there  can 
be  no  doubt  that  the  whole  circle  was  primitively  covered  in  the  same  way. 
The  slabs  are  from  four  feet  two  inches  to  eight  feet  two  inches  long,  and 
one  foot  eight  inches  to  four  feet  broad,  and  the  largest  are  in  the  two  places 
where  the  double  row  descends  from  the  rock  to  the  wall.  Inside  is  at  first 
a  layer  of  large  stones  one  foot  four  inches  thick,  for  the  purpose  of  holding 
the  slabs  in  their  position;  the  remaining  space  is  filled  up  with  pure  earth 
mixed  with  long,  thin  nails  in  the  places  where  the  original  covering  re- 
mains in  its  position,  or  with  household  remains,  mixed  with  innumerable 
fragments  of  archaic  pottery  wherever  the  covering  is  missing.  This  cir- 
cumstance can  leave  no  doubt  that  the  cross  slabs  were  removed  in  a  remote 
antiquity,  and  it  gives  at  the  same  time  some  idea  as  to  the  age  of  the 
double  circle  of  slabs. 

"In  continuing  the  excavation  on  the  north  side  of  the  cyclopean  house, 
I  brought  to  light  two  more  chambers  of  it,  and  found  there,  at  a  depth  of 
sixteen  and  one-half  feet,  three  splendidly  incised,  perforated,  round  agates 
of  a  pecklace,  the  one  representing  a^  cow  head  with  very  long  horns,  the 
other  two  horses  standing  against  each  other  on  their  hind  legs  and  tarning 
their  heads  toward  the  spectator,  just  as  the  two  animals  on  the  sculpture 
above  the  gate  must  have  done.  Above  the  two  horses  on  the  agate  is  en- 
graved a  man  with  a  Phrygian  cap  and  a  young  woman  with  an  uncovered 
head.  The  third  agate  is  of  a  transparent  red  color  and  represents  a  stag, 
which  appears  to  move  with  great  velocity,  although  its  nead  is  turned 
backward.  There  were  also  found  Juno-idols  of  a  new  form — e.  g.,  a  per- 
fectly flat  cow  with  only  one  big  hind  leg  and  two  forelegs;  a  female  idol 
with  a  very  compressed  bird's  face,  and  with  a  Phrygian  cap,  instead  of 
usual  *  polos;*  and,  finally,  a  headless  idol  with  all  the  characteristics  of  a 
woman,  but  with  two  long  cow  horns.  There  was  likewise  found  a  terra 
cotta  cow  horn  three  and  a  half  inches  long,  which  shows  that  there  must 
have  been  much  larger  idols  than  those  hitherto  found.  There  were  fur- 
ther found  a  number  of  small  terra  cotta  tripods,  in  form  of  arm-chairs, 
cradles— in  two  instances  even  cradles  with  a  child  in  them;  all  are  gay- 
colordd,  and  must  have  served  as  offerings;  further,  two  perforated  paral- 
Jeloj)ij)ed8  of  variegated  color,  four  inches  long,  the  use  of  which  I  can  not 
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explain.  Among  the  findings  I  may  farther  mention  a  comb  of  bone,  and 
Biz  perforated,  round,  flat,  transparent  white  pieces  of  stone  of  a  necklace, 
a  door  button  of  alabaster,  and  a  large  fragment  of  a  bas-relief  represent- 
ing a  man  with  a  line,  probably  a  bridle,  in  the  hand;  he  was,  no  doubt, 
represented  standing  on  a  chariot,  and  resembles  very  much  the  man  who 
liolds  the  horns  of  the  fantastic  animal  in  one  of  the  bas-reliefs  described 
in  my  first  letter  from  here.  Henry  Sciiliemann." 

This  brings  us  to  the  latest  reports  that  have  been  made  by  Dr. 
Schliemann  upon  his  discoveries,  which  are  regarded  by  the  highest  scien- 
tific authorities  in  London  as  the  most  important  yet  made  in  the  history 
of  archaeological  investigation,  carrying  us  back  beyond  historic  times,  and 
to  a  great  extent  overturning  the  theory  of  several  modern  writers  on 
history.  * 
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A  PAPER   REAP   BT  JUDGE  E.  P.  WEST  BEFORE  THE  KANSAS  CITf  ACADEHT 

OF  SCIENCE. 

Gbmtlbmen:  Some  of  you,  no  doubt,  will  remember  that  I  stated  in  a 
paper  which  1  had  the  honor  of  reading  before  the  Academy  of  Science,  at 
its  meeting  in  September  last,  that  I  had  reason  to  believe  that  there  were 
nnmeronB  artificial  mounds  in  the  vicinity  of  Kansas  City,  rich  in  paloento* 
logical  remains.  In  this,  upon  investigation,  my  expectations  in  some 
respects  have  been  more  than  realized,  while  in  other  respects  the  results 
have  not  been  what  I  anticipated,  but  are,  perhaps,  none  the  less  important 
in  an  ethnological  point  of  view. 

From  Mr.  Keller's  farm,  overlooking  a  branch  of  Line  Creek,  in  Clay 
County,  to  Line  Creek  in  Platte  County,  a  distance  of  about  three-fourths 
of  a  mile,  I  have  located  as  many  as  twenty-five  mounds.  I  have  seen 
others  east  of  Mr.  Keller's,  extending  as  far  as  Randolph,  and  I  am  informed 
by  reliable  gentlemen  that  they  are  seen  west  of  Line  Creek.  On  the  south 
side  of  the  Missouri  Hiver,  I  have  located  other  mounds,  in  the  vicinity  of 
Rock  Creek,  in  Jackson  County  ;  but  whether  erected  by  the  same  people 
remains  to  be  determined  upon  further  investigation. 

In  shape,  the  mounds  examined  represent  the  frustum  of  a  cone,  and 
vary  in  size  from,  forty  to  eighty  feet  in  diameter  at  the  base,  and  from 
eighteen  to  thirty  five  feet  at  the  superior  plane.  They  are  found  situated 
on  the  highest  points,  those  commanding  the  finest  views  along  the  summit 
of  the  bluffs  overlooking  the  Missouri  River,  and  with  a  few  exceptions  are 
arranged  in  groups  of  from  three  to  five.  Those  on  the  left  bank  of  the 
river  nearly  all  contain  buried  chambers  or  vaults,  built  of  stone,  compact- 
ly and  regularly  laid,  quadrangular  on  the  inside  and  circular  on  the  out- 
jide.  The  stones,  which  are  undressed,  on  the  inside  are  laid  horizontally, 
and  apparently  have  been  selected  with  great  care,  the  walls  pre8ei\Ui\%^ 
when  the  earth  is  removed;  a  smooth  inner  face. 
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The  chambers,  as  far  as  opened,  are  Dearly  uniform  in  size  and  construc- 
tion, being  eight  and  one-half  by  eight  and  one-half  feet,  with  the  excep- 
tion of  one,  which  is  seven  and  one-half  by  eight  feet,  internal  linear  sur- 
face, and  are  from  three  and  one-half  to  four  feet  in  vertical  height.  Id  tl^e 
center  of  the  south  wall  of  each  chamber  is  an  opening,  or  doorway,  two 
and  one-half  feet  wide.  They  are  situated  due  north  and  south,  with  one 
exception,  which  varies  but  ten  degrees  from  a  north  and  south  line.  The  , 
walls  are  about  eighteen  inches  in  thickness  at  the  summit,  and  slope  out- 
ward and  downward  to  about  five  feet  at  the  base,  at  the  medial  line  of  the 
square. 

Assisted  by  Drs.  Fee,  Halley  and  Smith,  and  Messrs.  Winner,  Lykins, 
Child,  Michener,  Traber  and  McDonald,  of  the  Academy,  and  Messrs.  Evans, 
Campbell  and  other  gentlemen  of  the  neighborhood,  I  have  opened  five  of 
the  mounds,  which  are  situated  on  the  land  of  Mr.  Peter  Brenner,  to  whom, 
and  to  Mr.  Krouse  and  Mr.  Klamm,  and  other  gentlemen  of  the  neighbor- 
hood, I  am  indebted  for  many  acts  of  kindness  and  for  material  assistance 
in  the  prosecution  of  my  work. 

Those  opened  I  have  designated  the  five  mound  group.  They  are  in 
Platte  County,  about  sixty  feet  west  of  the  line  dividing  that  county  from 
Clay  County,  and  are  all  embraced  within  an  area  of  two  hundred  feet.  I 
have,  for  convenience  of  description,  numbered  them  respectively  from  one 
to  five,  beginning  on  the  east. 

Number  one,  the  most  easterly  of  the  group,  contains  a  stone  chamber 
seven  and  a  half  by  eight  feet,  internal  linear  surface,  and  three  feet  in  per- 
pendicular height,  with  a  doorway  two  and  a  half  feet  wide  in  the  centre 
of  the  south  wall.  Within  the  chamber,  and  on  the  plane  of  the  base  of 
the  wall,  five  human  crania  and  other  human  bones  were  found.  Two  of 
the  erania  were  on  the  west  side,  two  on  the  east  side,  and  one  near  the 
centre.  Those  on  the  west  lay  on  their  sides,  and  near  the  west  wall,  facing  i 
the  wall,  and  facing  each  other,  and  are  comparatively  in  a  good  state  of  ' 
preservation.  These  two  crania  I  have  the  pleasure  of  presenting  before 
you  this  evening.  You  will  perceive  that  they  are  both  of  the  Dolicbo- 
<;ephalu8,  or  long  headed  type,  and  that  the  individual  to  whom  one  of 
them  belonged  most  probably  suffered  a  violent  death,  from  the  fact  that 
the  cranium  has  been  pierced  entirely  through  by  some  missile,  most  proba- 
bly an  arrow;  if  so,  the  arrow-head  used  must  have  been  very  small,  per- 
haps one  of  those  small  implements  which  I  have  often  seen,  but  previously 
supposed  were  made  for  playthings  to  amuse  the  aboriginal  children,  but  it 
would  seem  from  this,  that  a  grim,  earnest  purpose  prompted  their  manu- 
facture and  use.  The  other  crania  were  not  so  well  preserved,  and  their 
outline  could  not  be  distinctly  defined,  but  the  frontal  bone  of  one  of  them, 
and  some  fragments  of  the  maxillary  bones,  would  indicate  very  clearly 
that  they  belong  to  the  same  type  as  those  found  on  the  west  side.  I  am 
not  satisfied  as  to  whether  fire  had  been  used  in  this  chamber,  but  am  in- 
clined to  think  that  it  had  been,  on  the  east  side. 
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Mound  number  two  contained,  also,  a  chamber  constructed  of  stone, 
eight  and  a  half  by  eight  and  a  half  feet,  internal  linear  surface,  and  three 
and  a  half  feet  in  vertical  height,  with  a  doorway  in  the  centre  of  the  south 
^all  two  and  a  half  feet  wide.   This  chamber  contained  large  quantities  of 
burnt  human  and  animal  bones,  burnt  clay,  wood  ashes  and  charcoal,  ex- 
tending from  the  plane  of  the  base  of  the  wall  to  within  eighteen  inches  of 
the  upper  surface.   Many  fragments  of  human  crania  were  found,  but  none 
Mfficiently  intact  to  preserve  their  outline,  but,  from  their  appearance,  no 
doubt  were  of  the  same  type  as  those  found  in  mound  number  one.   In  the 
southeast  corner  of  the  chamber,  at  a  depth  of  eighteen  inches,  the  cra- 
nium which  I  next  present  you,  was  found.   From  its  situation  in  the 
moond,  and  from  its  better  preservation,  and  the  fact  that  it  differs  so  wide- 
ly in  type  from  the  other  crania,  no  doubt  it  was  an  intrusive  burial,  and 
belongs  to  our  modern  aborigines. 

Mound  number  three  exhibits  no  appearance  of  a  stone  chamber,  so  far 
ms  examined,  and  perhaps  contains  none,  but  may  have  contained  a  chamber 
of  sun  dried  clay,  every  vestige  of  the  walls  of  which  has  been  destroyed 
by  the  great  lapse  of  time  since  its  erection.  This  mound,  too,  contained 
burnt  human  and  animal  bones,  burnt  clay,  wood  ashes  and  charcoal,  so  cir- 
cumscribed in  limit,  and  intermingled  at  the  plane  of  the  base  of  the  mound, 
as  to  render  it  probable  that  the  deposit  accumulated  on  the  floor  of  a 
chamber.  It  presents,  too,  other  remarkable  features  in  its  contents.  In 
addition  to  the  human  bones  apparently,  and  which,  no  doubt,  are,  though 
in  a  fragmentary  condition,  of  the  same  type  as  those  found  in  numbers 
one  and  two,  other  bones  are  found  which,  if  they  prove  to  be  human  on 
further  examination,  as  they  most  probably  will,  are  certainly  the  most  re- 
markable yet  found,  of  which  we  have  an  account,  throughout  the  entire 
world.  Some  of  the  bones  found  in  this  mound,  which  evidently  are  human, 
are  so  very  diminutive  as  to  preclude  the  idea  that  they  can  belong  to  the 
same  race  to  which  the  ether  bones  belong,  or  to  any  race  of  men  now  in- 
habiting the  known  regions  of  our  globe.  Of  this  type  were  found  several 
fragments  of  crania,  fragments  of  one  lower  and  two  upper  maxillary 
bones,  belonging  evidently  to  adult  individuals.  Some  animal  bones  were 
found  in  this  mound,  in  respect  to  whish  I  withhold  any  expression  of  opin- 
ion at  present  They  may  prove  to  be  those  of  the  reindeer.  These  very 
remarkable  waifs  of  a  by -gone  age  I  also  have  the  pleasure  of  presenting 
for  your  e^camination. 

Moond  number  four,  like  number  three,  has  no  appeurance  of  contain- 
ing a  stone  chamber,  nor  have  I  observed  any  burnt  clay,  wood  ashes,  or 
evidence  of  fire  having  been  used  in  it,  as  far  as  opened.  Only  human 
bones  were  found  in  this  mound,  which  are  of  the  same  general  type  as 
those  found  in  numbers  one  and  two,  but  some  of  them  are  more  strongly 
marked,  and  are  all  in  a  fragmentary  condition.  I  present  you  for  exami- 
nation from  this  mound,  two  frontal  bones,  one  upper  and  two  lower  maxil- 
lary bones,  and  one  femur.    The  specimens,  you  will  pcrceWc,  \ivOAii%X.^  ^ 
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low  order  of  intelligence  and  very  great  mnscnlar  development.  Drs.  Hal- 
loy  and  Fee,  from  measurements  made  by  the  former,  of  the  femur,  think  tbe 
individual  to  whom  it  belonged  must  have  been  as  much  as  seven  feet  fiye 
inches  in  stature.  A  creature  of  this  commanding  height,  supported  by 
such  vast  muscular  development,  with  a  low  and  rapidly  retreating  fore- 
head,  and  a  very  prominent  supra-orbital  development,  over-arching,  wild, 
restless  eyes,  the  wild,  restless,  fierce  expression  of  which  was  heightened 
by  constant  watching  for  lurking  foes,  must  have  formed  an  object  fearfo) 
to  look  upon — a  savage  which  the  wildest  dream  of  the  imagination  ean 
scarcely  picture. 

Mound  number  five  contained  a  stone  chamber  eight  and  a  half  by  eight 
and  a  half  feet  internal  linear  surface,  and  four  feet  in  vertical  height,  with 
a  doorway  in  the  centre  of  the  south  wall  two  and  a  half  feet  wide.  Like 
number  two,  it  contained  a  large  quantity  of  burnt  human  and  animal 
bones,  burnt  clay,  wood  ashes  and  charred  wood,  all  intermingled  and  ez- 
tending  entirely  over  the  floor,  at  irregular  depths.  In  the  centre  of  the 
chamber  this  mingled  ash-heap  was  not  less  than  eight  inches  in  thickness. 
Beneath  it,  and  almost,  and  perhaps  in  places,  entirely  in  contact  with  it^ 
buried  in  the  clay,  and  resting  on  the  natural  surface  at  the  plane  of  the 
base  of  the^wall,  parts  of  four  skeletons  were  found,  but  none  of  them  suf- 
ficiently preserved  to  give  their  outline.  Three  frontal  and  the  fragments 
of  two  maxillary  bones  were  sufficiently  intact,  however,  to  indicate  very 
clearly  that  they  belong  to  the  same  race  of  those  in  number  one. 

The  mounds  opened  all  rest  upon  the  undisturbed  natural  surface.  This 
was  singularly  illustrated  in  mound  number  five,  in  which  the  root  of  a  tree 
growing  on  it  had  penetrated  the  mound,  vertically,  until  reaching  the  nat- 
ural surface  at  the  base,  where,  rejecting  the  natural  formation  and  select- 
ing the  more  nutritious,  disturbed  earth,  grew  away  at  right  angles  across 
the  base  of  the  mound,  resting  horizontally  on  the  natural  surface,  afford- 
ing a  very  suggestive  hint  to  agriculturists.  The  entire  absence  of  imple- 
ments in  any  one  of  the  mounds  opened,  unless  I  may  except  four  flint 
flakes  found  in  number  four,  which,  most  probably,  were  thrown  in  by  acci- 
dent when  the  mound  was  erected,  is  a  matter  of  surprise  to  me,  and  one 
in'which  I  must  confess  great  disappointment;  but  other  mounds,  when 
opened,  may  yield  different  results. 

I  stated  in  my  September  paper,  that  the  last  level  of  the  lake  in  which 
the  loess  deposit  took  place  extended  some  way  up  Lino  Creek.  I  am 
strengthened  in  this  opinion  by  the  terrace  markings  which  J  find  along 
the  bluffs  on  the  north  side  of  the  river.  I  find  additional  evidence,  too,  to 
confirm  the  opinion  which  I  then  expressed,  that  the  spear-head  found  at 
the  junetion  of  Missouri  and  Troost  Avenues,  in  this  city,  was  deposited 
where  found  while  the  loess  deposit  was  yet  going  on.  We  must  not  infer 
from  the  absence  of  implements  in  the  mounds  that  none  were  used  by  the 
race  that  erected  them,  for  within  a  distance  varying  from  one-half,  mile  to 
a  mile  from  them,  large  quantities  of  flint  arrow  and  spear- heads,  stone 
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axoR,  knives,  flint  cores  and  chippings,  flat  stones  used  for  grinding  corn, 
fragments  of  pottery,  etc.,  are  found.  Some  of  the  implements,  yon  will 
perceive,  are  very  rude,  while  others  present  a  superior  finish.  They  are 
found  imbedded  in  the  upper  surface  of  the  loess,  along  old  roads,  and  in 
fields  that  have  been  in  cultivation  for  a  number  of  years,  where  the  super- 
incumbent vegetable  mould  has  been  entirely  removed  by  attrition,  or  other 
causes.  A  farmer  residing  in  the  neighborhood  remarked  to  me  that  the 
older  the  field  the  more  implements  were  revealed  by  the  plow;  that  they 
were  not  encountered  by  the  plow  in  fields  that  had  not  been  in  cultivation 
ten  to  twenty  years.  The  surface  in  Clay  and  Platte  counties  bordering  on 
the  river,  where  these  implements  are  found,  is  very  uiidulating,  and  sub* 
ject  to  rapid  change  by  attrition,  especially  in  cultivated  fields  and  alon^ 
public  highways.  Mr.  Erouse,  who  resides  in  the  neighborhood,  on  the 
southern  slope  of  the  blufl"  overlooking  the  Missouri,  showed  me  a  beauti- 
ful spear-head  found  embedded  in  the  loess,  three  feet  beneath  the  surface. 
Its  situation  in  the  loess  cannot  be  mistaken,  for  it  was  found  while  exca- 
vations  were  being  made  fof  the  purpose  of  terracing  and  grading  hia 
yard.  At  the  same  level  numerous  flint  flakes  were  &und.  These  imple- 
ments, evidently,  were  deposited  before  a  vegetable  mould  was  formed  in 
the  localities  of  their  deposition,  and,  probably,  upon  what  was  then  a  lake 
shore. 

These  views  are  sustained  by  my  own  observations,  as  well  as  by  the 
unanimous  verdict  of  the  people  of  the  neighborhood,  as  to  the  situations 
in  which  the  implements  are  found.  The  Line  Creek  pottery,  you  will 
perceive,  differs  from  that  found  on  the  south  side  of  the  Missouri,  which  I 
had  the  honor  to  describe  in  my  September  paper,  and  no  doubt  can  claim 
a  superior  antiquity.  The  difference  is  obvious,  and  relates  to  the  fashion- 
ing of  the  vessel.  While  the  latter  shows  no  signs  of  a  mould  having  been 
used  in  the  construction  of  the  vessel,  the  former  has  clearly  delineated  on 
the  outer  surface  the  markings  of  the  mould  in  which  the  vensel  was  fash- 
ioned. Independent  of  this  marked  distinction,  the  pottery  as  yet  encoun- 
tered on  the  south  side  of  the  river  is  found  in  situations  indicating  a  more 
recent  deposit  than  that  found  on  the  north  side,  and  most  probably  be- 
longed to  a  different  race,  or,  if  to  the  same  race,  certainly  at  a  later  period 
of  time. 

There  seems  to  have  been  two  eras  in  this  country  in  the  manufacture 
of  pottery, — that  in  which  a  mould,  constructed  of  grass,  the  inner  bark  of 
a  tree,  or  coarse  threads  made  of  the  sinews  of  animals  or  other  material, 
was  used,  inside  of  which  the  vessel  was  moulded  and  given  shape,  and  an 
era  in  which  the  vessel  was  shaped  without  an  outer  mould.  The  latter, 
though  the  eras  may  lap  in  sequence  of  time,  is  subsequent  to  the  former, 
and  extends  down  to  our  own  time,  for  we  flnd  pottery  of  this  latter  type 
aow  manufactured  and  used  by  some  of  the  aboriginal  races  of  New  Mexico 
and  Ariaona. 

It  is  highly  probable  when  the  surface  of  the  earth  in  ll\e  \iivm^\^«\A 
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proximity  of  tho  mounds  shall  be  disturbed  by  an  advancing  civilisatioL 
that  implements,  now  hidden  by  the  superincumbent  vegetable  mold,  will 
be  found  in  their  immediate  vicinity. 

As  to  the  age  of  the  mounds  themselves,  independent  of  the  evident 
antiquity  of  the  implements  found  in  their  neighborhood,  they  bear  inter- 
nal evidence  of  very  great  age,  as  well  from  the  type  of  the  mysterious 
race  found  resting  in  them,  as  from  the  evidence  afforded  by  their  internal 
structure.    Careful  observation  failed  to  disclose  in  or  beneath  any  one  of 
them  tho  least  trace  of  local  vegetable  mould,  while  overlying  them,  on  their 
external  surface,  the  vegetable  mould  has  attained  as  great  thickness  as  is 
found  m  the  surrounding  country.   The  trees  on  the  mounds  are  of  the  same 
species  as  those  in  the  forest  environing  them,  and  have  attained  as  great 
size  and  age.   If  there  had  been  a  vegetable  mould  removed  at  the  base  of 
the  mounds  before  their  erection,  there  should  be  some  evidence  remaining 
of  its  presence,  either  in  or  immediately  around  them ;  but  no  such  evidence 
exists.    If  we  consider  the  fact  that  the  implements  in  the  neighborhood 
are  found  imbedded  in  the  loess,  and  the  farther  fact  that  the  mounds  rest 
upon  and  are  entirely  composed  of  this  formation,  with  the  exception  of  the 
accumulation  at  the  surface,  which  has  taken  place  certainly  subsequently 
to  their  erection,  we  can  scarcely  escape  the  conclusion  that  they  must  have 
been  built  during  the  time  the  loess  deposit  was  yet  going  on,  or  very  soon 
after  its  completion,  and  before  a  perceptible  vegetable  mould  had  been 
formed.   Prof.  Aughy,  in  his  Geological  Eeport  of  Nebraska,  estimates  the 
time  required  for  the  deposit  of  200  feet  in  thickness  of  loess  at  20,000 
years.    This  is  perhaps  a  liberal  estimate.    The  greatest  thickness  of  the 
loess  here  does  not  exceed  100  feet,  and  the  greatest  thickness  on  the  high- 
est points,  such  as  those  upon  which  the  mounds  are  erected,  does  not  exceed 
20  feet.     Supposing  10,000  years  for  the  deposit  of  100  feet,  2,000  years 
would  be  required  for  the  deposit  of  20  feet ;  so  that  there  would  intervene 
8,000  years  between  the  last  of  the  upper  and  the  last  of  the  lower  deposit 
After  the  recession  of  the  lake  waters,  8,000  years,  no  doubt,  would  give 
ample  time  for  the  production  of  a  luxuriant  vegetable  growth,  and  the 
accumulation  of  a  very  perceptible  thickness  of  vegetable  mould. 

Now,  if  it  be  true  that  the  mounds  were  erected  before  the  accummula- 
tion  of  a  perceptible  (quantity  of  mould,  it  renders  the  high  probability 
almost  into  a  certainty  that  they  were  constructed  before  the  completion  of 
the  loess  deposit,  and  while  a  lake  of  considerable  magnitude  still  laved  a 
shore  line  extending  north  along  the  Line  Creek  valley  and  along  the  blufb 
immediately  under  the  mounds,  that  our  mound  builders  were  dwellers  on 
the  shore  of  a  lake,  which,  like  themselves,  long  since  has  passed  away, 
leaving  evident  traces,  enwrapped  in  mystery,  of  a  past  existence. 

The  great  antiquity  to  which  this  necessarily  leads  us  is  not  inconsistent 
with  the  immunity  of  the  bones  from  decay,  when  we  consider  their  evident 
protection  from  moisture,  and  the  vicissitudes  of  the  seasons,  in  the  situation 
in  which  they  are  found,  and  whep  we  consider  their  present  ehemical  con- 
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litlon.    The  claim  to  their  great  antiquity  is  farther  strengtheDed  by  the  ^ 
!kct  that  out  ol  three  humeri  found,  two  of  them  contained  perforations  at 
:he  inferior  extremity,  and  from  the  evident  great  preponderance  of  the 
muacalar  over  the  intellectual  development. 

The  question  as  to  the  purpose  for  which  the  mounds  were  erected  is 
3ne  of  difficult  solution.  Whether  the  stone  chambers  described  are  merely 
in  improvement  on  chambers  of  similar  construction  made  of  sun-dried 
bricks,  built  in  the  mounds  destitute  of  stone  chambers,  every  vestige  of 
which  has  been  effaced  by  the  great  lapse  of  time  since  their  construction, 
is  a  problem  yet  to  be  solved,  but  this  is  rendered  highly  probable  by  the 
fiicta  presented  in  Mound  No.  3.  Supposing  all  the  mounds  to  have  contained 
chambers  differing  only  in  the  material  used,  the  question  still  remains  to 
be  answered — were  they  covered,  and,  if  so,  how  were  they  covered?  That 
there  was  not  a  covering  of  wood  is  evident  from  the  fact  that  no  appear- 
aaoe  of  decayed  wood  is  found  in  the  mounds,  except  the  decayed  roots  of 
trees  which  have  grown  upon  them  since  their  construction.  Nor  could  the 
covering  have  been  of  stone,  or  vestiges  of  it  would  be  found  in  the  mounds. 
If  covered  at  all,  and  it  is  highly  probable  that  they  were,  the  covering 
Mist  have  been  of  the  brick  clay  of  which  they  are  composed,  and  which  is 
well  adapted  to  the  purpose,  made  into  a  stiff  mortar  and  arched  over  the 
cbimber  like  a  bake  oven,  with  an  opening  for  the  escape  of  smoke  at  the 
top;  or  else  made  of  the  skins  of  animals,  enveloping  the  top  in  the  shape 
lif  a  tent.   Are  we  justified  in  considering  the  chambers  dwelling  places  as 
woll  as  places  of  interment?   Many  reasons  seem  to  justify  such  a  conclu- 
•ion.    The  doorway  in  all  the  chambers  opening  to  the  south,  the  great 
thickness  of  the  ash  heaps  on  the  floor  of  the  chambers,  the  intermingling 
€f  bones  with  the  ashes,  and  the  size  of  the  chambers  themselves,  which 
ire  to  onoeeessarily  large  for  mere  places  of  sepulture — are  all  significant 
&ct8.    The  depth  of  the  mingled  ash  heaps  in  mounds  two  and  five  pre- 
dades  the  idea  that  they  could  have  been  accumulated  by  any  ordinary 
:  hnereal  rites,  even  though  protracted  for  weeks.    The  ashes  in  mound 
I  nnmber  three  precludes  the  idea,  in  like  manner,  that  they  could  have  been 
!  iceamulated  without  a  chamber  having  been  constructed  in  it.   That  there 
;  wia  not  a  succession  of  interments  and  funereal  rites  is  manifest  from  the 
!  &ct  that  the  strata  overlying  the  ash  heaps  had  not  been  disturbed,  there 
i  being  no  evidence  whatever  of  successive  openings,  except  for  the  intrusive 
burial  mentioned  in  mound  number  two.    The  invariable  existence  of  the 
doorway,  the  number  of  skeletons  found,  and  the  thickness  of  the  bed  of 
ishes,  preclude  the  idea  of  a  single  interment,  and  the  undisturbed  upper 
•trita  precludes  the  idea  of  successive  interments  made  at  different  periods 
i  of  time. 

■      The  first  idea  of  a  distinctive  home  for  shelter  and  protection  from  the 
Agression  of  enemies,  probably  was  suggested  to  man  in  the  infancy  of  the 
nee  by  the  natural  caverns  so  often  encountered  on  the  earth'B  &\\v?^e^. 
nnder  this  more  probable,  we  fnd  on  this  continent,  as  well  as  on 
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tinents  of  the  East,  nearly  all  of  the  accessible  natural  caverns  containing 
human  and  animal  remains  intermingled  in  relations  indicating  permanent 
occupancy.  As  time  advanced,  the  natural  caverns  became  insufficient  to 
Bupply  the  wants  of  the  increasing  human  race,  and  necessity  suggested 
the  erection  of  shelter  in  imitation  of  the  architecture  suggested  by  nature, 
and  if  we  iind  semi-civilized,  and  even  civilized,  nations  pursuing  the  same 
style  of  architecture  for  ages  together,  we  need  not  wonder  at  primitive 
man  pursuing  the  same  rude  style  for  many  successive  ages.  The  race 
associated  with  the  mounds  must  have  been  much  more  numerous  than  we 
find  resting  in  them,  and  but  comparatively  few  could  have  been  interred. 
It  is  probable,  from  the  situations  in  which  the  remains  are  found,  covered 
with  clay  at  no  greater  depth  than  the  plane  of  the  floor  of  the  chamber, 
that  successive  interments,  after  the  soft  parts  of  the  body  had  decayed, 
were  made  while  the  chamber  was  occupied  as  a  dwelling,  and  so  near  the 
fiurface  of  the  floor  that  the  bones  were  sometimes  reached  by  the  domestic 
fire,  as  I  saw  illustrated  in  mound  number  five.  If  it  is  objected  that  this 
intimate  relation  between  the  living  and  the  dead  is  strained  and  unnatural, 
we  must  remember  that  those  for  whom  such  relation  is  claimed  did  not 
ficruple  at  feasting  upon  their  fellow  man  and  scattering  his  bones  around 
the  domestic  hearth  ;  for  the  animal  bones  and  the  human  bones  found  in- 
termingled with  the  ashes  and  other  debris  of  the  floor  of  the  chamber  were 
perhaps  only  the  remains  of  the  ordinary  family  repast. 

The  absence  of  any  implements  in  the  mounds  would  indicate  that  oar 
mound  builders  had  no  religious  ideas,  or  if  they  had  a  religious  belief, 
that  they  neglected  to  provide  for  their  friends  on  their  long  journey  to  the  ^ 
spirit  land,  and  for  their  future  abode  in  that  aboriginal  Elysium.  .It  is  not  1 
probable  that  oaptives  and  slaves  would  be  sacrificed  to  accompany  the  de- 
parted spirit  without  also  providing  him  implements  for  use  in  the  chase,  in 
his  far  away  spirit  home.  But  in  rejecting  this  poetic  idea,  we  must  adopt 
one  which,  though  less  pleasing,  is  more  practicable,  and  though  it  may  be 
revolting  to  our  cultivated  sensibilities,  form  the  reluctant  conclusion  that 
our  mound  builders  were  a  race  of  cannibals.  But 

"  Ye,  whose  hearts  are  fresh  and  limple, 

Who  have  faith  in  God  and  nature, 

Who  believe  that  in  all  ages 

Every  human  heart  is  hnman. 

That  in  every  savage  bosom 

There  are  longings,  yearnings,  strivings 

For  the  good  they  comprehend  not," 
may  spread  the  veil  of  charity  over  the  rude  past. 
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'EE  FUNCTIONS  OF  THE  UVULA  AND  THE  PROMINENCE 
FORMED  BY  THE  AZYGOS  UVULJS  MUSCLES. 

By  Thos.  F.  RuMBOLDy  M.  D.,  St.  Louis,  Mo. 


Iq  the  spring  of  1870  I  had  a  patient  whose  right  nostril  was  of  sufficient 
caliber  to  admit  my  little  finger  in  its  whole  length.  The  idea  occurred  to 
me  at  ooice,  that  this  case  presented  an  excellent  opportunity  for  examining 
the  action  of  the  uvula ;  and  as  our  authorities  say  of  this  grape- shaped 
appendage,  that  'Mts  use  is  not  clear/'*  I  determined  to  take  advantage  of 
this  opportunity  to  inspect  its  motions  during  mastication,  deglutition  and 
vocalization. 

I  had  the  patient  keep  this  nostril  wide  open  with  a  Kramer  bi-valve 
ear  speculum.  Through  this  large  nasal  passage,  thus  dilated,  I  passed  a 
reflector,  reaching  to  the  posterior  wall  of  the  pharyngo-nasal  cavity  (Fig, 
1,  R);  on  the  mirror  (R)  I  directed  a  calcium  light,  illumining  the  parts 


FI©.  1.  Aat«ro-p<Mterior  lectloQ  of  the  head ;  R.  reflector;  8.  P.  soft  Palate •,  13.  uvuXa;  mou\.>i 
•(  EutaekisA  iobo;  1^.  ep/glottls. 

  ; 

'^ugOtaa's  MmileaJ  DleUojuirjr. 


21 


TEE  FUNCTIONS  OP  TEE  UYULA, 


under  obaerratioiij  eo  tliat  the  imnge  wne  refloctod  back  tomjreje  T6rjdii- 
tinctly.  In  thiB  way  I  was  enabUd  to  inspect  the  upper  or  posterior  iiir* 
face  of  the  Boft  pal&te,  and  the  prominence  or  ridge  on  it  that  th©  Kzygm 
uvahe  forms  (Fig.  2,  Ass-Pr.),  the  baee  of  tbe  tongue  (T),  the  epiglottis  (Ep), 
and  the  conteDts  of  the  larynx,  at  the  time  of  the  attempted  pbonation  of 
the  BOuad        with  the  mouth  closed. 

My  observations  on  this  patient  were  continued  for  a  period  of  fire 
weeks.  BubBequently,  I  made  numerous  ohservattons  of  a  similar  character 
oo  BIX  other  patientB,  each  of  whom  had  lost  the  septum  nasi,  but  bad  per* 
feet  soft  palates. 

From  notes  that  were  taken  at  th©  time  of  thesa  iDspections — about  ser- 
onty-five  in  number — I  will  state  what  part,  in  my  judgment,  the  soU  palatei 
the  UTula  and  the  azygos  prominence  (Fig.  2^  Pr,  and  Fig.  3)  take  in  tlie 
acts  of  mastication  and  deglutition,  and  what  were  their  positions  at  the 
time  of  the  phonation  of  sach  simple  sounds,  as  show  enough  of  their  ac- 


fTO.  Vhw  of  the  paiterfor  nii^I  paauffi,  th&  pcMlertor  iurfnee  of  ibe  vitX  paljite  ind  bate  of  ihm 
toogt^*  ;  PtK.  prwterlur  nmrei  ;  £^  EuiUcbipti  tubei ;  AA-Pr.  kJtjgoB  iiTQintneticc,  on  tbo  upp«T  Burf^cX 
the  Mfl  p*UtA  formed  bj  the  mcjgo*  utuIvc  tniifele«  ;  M.  SemUluuAr  opeiilngi  fdniwd  bf  tbn  loDgu«,  htuM 
and  «ofl  p^t9 ;  T.  htmt  of  tongue ;  Ep.  e|ilglalUft ;  utuIa, 

tion  to  demonstrate  their  apparent  functron  j  reserTing  for  the  near  futuref 
th©  details  ooneerning  the  position  of  these  thrc©  organs  as  well  as  that  of 
the  bate  of  the  tongue  and  the  epiglottii  during  the  phonation  of  speeiSed 
aounde. 

Although  I  know  now  that  the  nvula  and  azygoa  prominence  (Figa.  2 
and  3)  are  not  required  to  aid  the  acts  of  mastication  and  deglutition,  yet  I 
will  give  the  results  of  the  inspeetions  while  these  pro eesaea  were  going  on^ 
because  these  results  contain  points  of  interest  when  taken  in  coDueetion 
with  phonation* 

During  mastication  the  whole  fr^e  border  of  the  soft  palate  rested  on  the 
base  of  the  tongue,  reaching  within  a  short  distance  of  the  epiglottis*  In 
five  of  the  cases,  the  uviila  was  not  in  sight  at  any  time,  and  seemed  to  be 
doubled  under  tbe  velum,  so  as  to  lie  between  it  and  the  tongue  (Fig.  4). 
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Two  patieDta  had  elongated  nTUiOB,  which,  sometimes,  hung  down  on  the 
base  of  the  tongue,  and  tVequently  toiic-hed  the  epiglottis*  The  uvuia  was 
always  coDtracted ;  the  evideiiee  of  this  eondiiion  wa^  the  increased  height 


1;  Til*  I *e^n  cm  th*  hloged  r« Rector  (RX  of  Ibe  I»wer  «dg«  of  i  he  »oft  {ulita  mud  the  bwtr 
»arfftc«  of  iht  tirali  (U),  ihowlng,  mlio,  the  higher  Htut-liiDftr  ship^  openiiiga  (j^t) 
hj  ih*  mtfglm  promlbelice  t^^ycfaiDS  the  paiterler  vail  of  tho  phjir]^  ds. 


of  tli«  axygoi  prominence,  formed  by  the  contracted  azygos  UTolie  (Pig.  2, 
As-Pr). 

Bartng  the  act  ©f  deglutition,  the  soil  palate  was  pushed  backward  by 
the  alimoDtary  bolus  until  the  posterior  wall  of  the  pharynx  wag  reached; 
tke  motioo  was  continued  in  an  upward  direction  until  the  upper  surface  of 
the  Teliim  waa  high  enough  to  cover  and  close  bath  Eustachiaii  tubes  (Fig, 
l,S-  P-  E.  t.),  pushing  the  reflector  (R)  upward  and  torward;  then  the  Telnm 
dMeended,  as  the  alimentary  bolas  was  swallowed,  until  its  lower  border 
(ooditd  the  baf^  of  the  tongue. 

When  I  began  to  make  observations,  my  attention  was  directed  to  the 
qtqU  alatio  :  but  the  varying  height  of  the  azygos  prominences  during  vo- 
ealiMtioii  (Fig,  2,  Ajt-Fr,)  In  this,  my  first  patient,  drew  my  aUesn^AOti^ 
sod  what  I  dlBcovered  with  respect  to  it,  was  confirmed  m  ttife  feuba^^^ia 
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examination  of  the  other  cases,  namely:  that  this  prominence,  whose  ex- 
istence I  had  kn^wn  for  some  time,  though  I  had  never  thought  of  assign- 


FIG.  4.  Antero-posterior  section  of  the  hmrd  palate  (hp.)  and  the  soft  palate  (sp.).  shewing  the  posi- 
tion of  the  UTula  resting  on  the  base  of  the  tongue  (t.);  Ep.  epiglottis ;  E.  t.  mouth  of  Eustachian  tube. 

ing  to  it  any  ftinction  or  use,  wlis  of  as  much  importance  in  vocalization  as, 
if  not  more  than  the  uvula  itself;  so  that,  while  seeking  for  the  function  of 
this  grape-shaped  appendage,  I  discovered  a  new  organ,  and  ascertained  its  | 
Amotion  at  the  same  time.  i 

During  the  vocalization  of  sounds  that  passed  through  the  nose  alone^ 
the  whole  free  border  of  the  soft  palate  rested  on  the  base  of  the  tongue 
{Fig.  4),  the  uvula  was  not  in  sight  at  any  time.  During  the  vocalization 
of  sounds  that  passed  through  the  mouth  alone,  the  soft  palate  was  raised, 
and  about  4'"  of  its  lower  border  was  pressed  against  the  posterior  wall  of 
the  pharynx  (Fig.  5). 


FIG.  5.  Antero-posterior  section  of  the  hard  palate  (hp.)  and  the  soft  palate  (sp.)  shoving  the  poii- 
iion  of  the  velum  closing  the  arenue  to  the  pharyngo-nasal  cavity ;  U.  uvula ;  t.  tongue ;  Ep.  epiglottis. 

From  repeated  inspections  made  while  the  velum  was  in  each  of  theee 
two  positions,  it  appeared  that  all  the  sounds  were  uttered  without  the  aid 
o/' either  the  nrala  or  the  azygOB  prominence. 


me  'FTmafioNs  of  the 


The  favorable  opporttinitj  for  obHorving  what  aseistanee  m  rendered  by 
tbe  azy^m  promintsnce  and  the  uvula,  ia  during  tho  phanation  of  sucb 
eoondi  ai^  arc  required  to  pass  through  tlio  mouth  and  nose  at  tho  samo 
ilmo.  While  these  sounds  were  uttered,  the  soft  palate  was  either  eus- 
pended,  bo  that  but  a  small  part  of  its  central  portiou  and  the  uvula  rested 
OQ  tho  base  of  tho  tongue  (Fig.  6),  or  it  waa  raieied  to  Hueh  a  height  that  the 
ABjrgofl  promiDence  touched  the  posterior  wall  of  the  pharynx  (Fig.  3),  In 
each  situation  that  the  velum  occupied,  the  communication  between  the 
&iicG@  and  the  mouth,  and  between  the  fauces  and  tho  pharyn go- nasal 
eaviljr,  was  divided  into  two  equal,  or  nearly  equal,  semi-lunar  openings. 
In  the  first  position  named,  the  division  was  made  by  the  uvula  and  a  small 
part  of  tho  central  portion  of  the  velum  rosting  on  the  base  of  the  tongue 
(Fig,  *>j  S-1),  and  in  the  second  position^  the  partition  was  made  by  the 
i^ujgos  prominence  (Fig,  3|S4)j  touching  the  posterior  wall  of  the  phiiryns. 

^f  CI.  V,   View  of  th«  interior  turJW^t  of  tbe  mti  palatep  tho  urula  adcL  tbe  baa«  of  th*!  t<ingQ«,  «bow> 
^  tnf  ib(  lower  i«m1-Iui]ftT>ibe|ieJ  opcoingK  (S-l-)  Ibrmnl  bj  ihe  uvuIa  (U.)  and  m  |»irt  ot  the  ceEtitAl  itortJoi^ 
«l  tb»  v«luiit  t^iln^  on  tbe  tuiM  of  Clie  loDfue  ^B*  T  ). 


In  one  patient  I  noticed,  on  several  occasions,  that  the  uvula  §eemod  to 
be  resting  on  the  base  of  the  tongue,  while^  at  the  same  time,  the  axygos 
prominence  was  touching  the  posterior  wall  of  the  pharynx. 

The  formation  of  the  inferior  or  posterior  surface  of  the  uvula  (Fig,  3, 
Uj,  m  well  m  the  peculiar  position  in  which  it  hangs  from  the  velum  {Figs, 
1  and  2,  U),  indicates  that  this  surface  lies  on  the  base  of  tho  tongue  fVo- 
queotly,  its  ©xtremily  being  directed  forward  (Fig;  4).  It  is  evident  that 
this  position  is  the  best  one  in  which  it  could  be  placed,  to  prevent  the  fVee 
edge  of  the  ioft  palate  from  being  shaken  by  the  force  of  tho  air  from  tho 
Ittngfi. 

It  was  observed  repeatedly,  that  the  £/eo  border  of  the  velum  was  not 
it  any  time  suspended  in  the  current  of  air  during  vocalisation,  but  was 
ahrays  situated  in  such  poBitions  that  it  received  support,  which  prevented 
it  from  being  thrown  into  vibrations  by  the  force  of  the  air  that  came  from 
th«  iaiynx.  To  show  how  the  support  was  given^  I  will  mention  again  all  of 
ihft  principal  positions  that  this  vocal  valve  was  observed  to  assume,  {a.)  It 
fw  either  elevated  and  pressed  against  the  posterior  w*iill  of  the  pharynx 
(Fig.  5,  U),  daring  the  pho nation  of  sounds  that  passed  through  the  mouth 
alone;  or,  {L)  removed  ft'om  this  wall  a  small  distance,  but  not  so  far  as  to 
pr^Teni  tbe  af*ygos  prominence  from  touching  it  (Fig.  3,  seen  in  the  image 
OB  the  reflector  R.),  for  sounds  that  paaeed  mostly  throttgU  t\\e  mou\Xv  ftiti^ 
1  lUUe  ihrough  the  phnryngo  nsLml  cavity;  or,  (f.)  lowered  to  &\Vq^ 
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uvula  aud  a  small  part  of  the  central  portion  of  the  velum  to  rest  on  the 
base  of  the  tongue  (Fig.  6),  for  sounds  that  passed  mostly  through  the  note 
and  a  little  through  the  mouth ;  or,  (d.)  still  lower,  so  that  its  whole  free 
border  rested  on  the  base  of  ihh  tongue  (Fig.  4),  for  the  formation  of  sounds 
that  passed  the  nose  alone.  In  a  few  instances,  as  have  been  mentioned,  I 
have  seen  the  second  and  third  positions  combined,  t.  e.,  the  uvula  retting 
on  the  base  of  the  tongue,  and  the  azygos  prominence  touching  the  poste- 
rior wall  of  the  pharynx  at  the  same  time  (Figs.  6  and  8). 

From  the  effects  of  these  positions  of  the  velum  on  phonation,  it  would 
appear  that  one  of  its  functions  is  to  act  as  a  valve,  by  directing  the  voice 
from  the  larynx  into  the  mouth  alone  for  the  formation  of  one  kind  of 
tone;  into  the  nose  alone  for  another;  and  to  divide  the  sound  so  as  to  allow 
it  to  escape  from  both  of  these  openings,  for  still  others.  It  is  evident  that 
while  the  velum  is  resting  wholly  on  the  base  of  the  tongue,  or  is  pressed 
against  the  posterior  wall  of  the  pharynx,  the  liability  for  its  free  border 
to  vibrate  by  the  force  of  the  air  is  reduced  to  a  minimum;  but  when  this 
valve  is  in  either  position  that  requires  it  to  divide  the  sound  between  the 
mouth  and  the  nose,  then,  on  account  of  its  firee  edge  being  suspended  and 
placed  immediately  in  the  current  of  air  from  the  larynx,  the  liability  for 
it  to  vibrate  is  increased  to  a  maximum. 

A  provision  is  necessary  to  prevent  these  vibrations.  This  provision,  I 
am  led  to  believe  from  my  observations,  is  found  in  the  uvula  and  the  azygos 
prominence  formed  by  the  azygos  uvul®  muscles.  It  is  located  in  the  centre 
of  this  very  mobile  palate  or  valve,  and  by  its  support  in  both  of  the  posi- 
tions that  require  suspension  (Figs.  3  and  4),  prevents  it  from  being  shaken 
by  the  force  of  the  current  of  air  from  the-  lungs.  There  can  be  no  doubt, 
that  if  there  were  no  uvula  and  azygos  prominenee  to  prevent  this  thin 
edge  of  suspended  flesh  from  vibrating,  it  would  be  shaken  to  such  a  degree 
as  to  impart  a  tremulousness  to  the  tone  of  all  sounds  forcibly  uttered  that 
pass  through  the  mouth  and  nose  at  the  same  time. 

The  following  questions  have  been  asked  frequently: 

"  1st;  If  the  uvula  is  required  to  prevent  the  free  border  of  the  velum 
from  vibrating  during  phonation,  will  not  its  loss  impair  the  voice?*' 

"2d.  How  do  you  account  tor  the  improvement  of  the  voice  in  many 
instances,  after  its  removal?*' 

The  excision  of  the  uvula  can  effect  those  sounds  only  which  are  formed 
by  its  assistance,  and  not  even  then,  if  they  are  pronounced  with  the  usual 
strength  of  voice,  because  the  contact  of  the  eentral  portion  of  the  velum 
on  the  base  of  the  tongue  will  be  support  enough  to  prevent  the  velum  from 
being  shaken;  therefore,  the  difficulty  in  pronouncing,  in  high  and  loud 
;  tones,  those  sounds  that  are  required  to  pass  mostly  through  the  nose  and 
a  little  through  the  mouth,  will  be  in  proportion  to  the  amount  of  loss  of 
{  support  that  the  velum  suffers;  as  usual  excisions  leave  a  stump  of  the 
I   uvula  and  the  central  portion  of  the  soft  palate,  these  will  prevent  any  vi- 
'  hratJons  daring'  speech  made  with  the  usual  force  of  the  lungs. 
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1  have  observed  that  a  patient,  who  has  just  undergone  an  operation  for 
excision  of  an  elongated  and  hjpertrophied  uvula,  laay  talk  immediately 
in  an  ordinary  tone  with  greater  ease  than  before  the  operation,  but,  just  as 
soon  as  he  utters  words  with  more  than  the  usual  force  of  voice,  such,  for 
instance,  as  he  would  require  to  address  a  person  across  the  street,  some  of 
the  efforts  will  remind  him  of  the  excised  uvula,  and  though  not  causing  as 
much  pain  as  the  knife  did,  will  cause  so  much  that  he  will  be  compelled  to 
cut  his  sentence  short  of  its  intended  length.  The  reason  of  this  effect  on 
the  uvula  appears  to  me  to  be  this :  the  heavy  uvula  had  given  so  much 
support  to  the  soft  palate  that,  although  it  had  been  acting  as  an  impedi- 
ment to  all  kinds  •f  sounds,  the  velum  required  very  little  of  its  own  pres- 
sure  on  the  base  of  the  tongue  (Fig.  6)  to  prevent  it  from  being  thrown  into 
motion  by  the  air  from  the  larynx,  but  when  the  superabundant  portion  of 
the  uvula  was  removed,  the  velum  required  greater  pressure  upon  the  base  of 
the  tongue  to  prevent  these  vibrations,  and  this  pressure  was  the  occasion  of 
the  pain.  Of  course  the  loss  of  the  whole  of  the  uvula  does  not  interfere 
with  the  formation  of  the  two  semi-lunar-shaped  openings  by  the  free  border 
of  the  velum  and  the  dorsum  of  the  tongue  (Fig.  6),  by  which  the  voice  is 
allowed  to  escape  from  the  mouth,  and  thus  provide  for  perfect  vocalization ; 
it  takes  away  a  part  only  of  the  support  from  the  soft  palate.  Even  if  there 
be  no  stump  left  by  the  excision,  the  tongue  will  learn  to  overcome  the  de- 
fect by  the  increased  elevation  of  its  dorsum,  which  may  be  made  more 
convex  than  was  required  to  form  the  two  semi-lunar  openings  when 
the  whole  of  the  uvula  was  present,  and  in  this  way  allow  both  a  greater 
pressure  and  more  of  the  central  portion  of  the  velum  to  rest  on  the  tongue. 
But  if  the  soft  palate  suffer  so  much  of  a  loss  of  substance  in  its  central 
portion,  that  its  concavity  is  equal  to  the  convexity  of  the  dorsum  of  the 
tongue,  thereby  preventing  the  formation  of  the  semi-lunar-shaped  open- 
ings, and  neutralizing  all  support,  there  will  be  some  sounds,  such  as  pass 
mostly  through  the  pharyngo- nasal  cavity  and  a  little  through  the  mouth, 
given  imperfectly  in  spite  of  all  efforts  to  overcome  it,  because  the  proper 
tone  requires  that  the  velum  should  be  raised  to  allow  a  part  ot  the  sound 
to  pass  to  the  mouth,  and  this  act  of  elevation  exposes  it  to  the  force  of  the  , 
air  from  the  larynx,  which  force  is  the  cause  of  the  imperfection  of  the  ■ 
sounds,  by  causing  the  unsupported  edge  to  vibrate.  Again,  if  the  loss  in  ! 
the  centre  of  the  velum  be  greater  than  can  be  closed  by  the  greatest  con-  | 
vnity  of  the  dorsum  of  the  tongue,  the  disability  will  be  equal  to  that 
caused  by  a  perforation  of  the  soft  palate,  and  in  addition,  there  will  be  a 
tremulousness  to  many  semi-nasal  tones,  on  loud  speaking,  as  addressing  an 
individual  at  a  distance.  That  the  intermittent  tone  is  occasioned  by  the 
vibrations  of  the  central  portion  of  the  velum,  is  evidenced  by  the  pain  in  ! 
this  part  after  lengthy  speaking  in  a  loud  voice.  This  pain  was  experienced 
by  two  patients  while  under  my  care,  whose  soft  palates  wore  notched  to 
this  extent  by  ulceration. 

In  answer  to  the  second  question — "How  to  account  for  th^  \m'^TO'^^- 
mcnt  of  the  voice  after  the  removal  of  the  uvula?** — ^1  wou\d  t)LaV/\t  \V*  \^ 
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claimed  that  this  improTement  in  speech  is  equal  to  the  patient's  vocaliza- 
tion at  the  time  that  his  avala  was  in  a  healthy  condition.  I  am  sure,  be- 
cause the  observations  made  on  this  subject  durin/2^  the  last  five  jears  have 
taught  mo  to  be  so,  that  the  answer  to  this  question  should  be  given  in  the 
negative.  That  a  relative  improvement  in  speech  does  follow  an  excision 
of  an  elongated  or  hjpertrophied  uvula  there  can  be  no  doubt,  because  this 
operation  brings  the  organ  nearer  to  its  normal  size  and  condition;  but  it 
resembles  Jbhe  improvement  made  by  perforating  the  membrana  tympani  in 
a  case  of  deafness  caused  by  a  closure  of  the  Eustachian  tube;  such  im- 
provement can  never  equal  the  normal  function  of  the  organ.  This  being 
the  case,  the  efPect  of  the  excision  will  be  to  remove  the  cause  of  a  mechani- 
cal hindrance  to  every  word  uttered  by  the  patient,  made  in  any  degree  of 
force,  and  it  will  leave  a  stump  which  will  not  be  a  cause  of  hindrance,  but 
a  cause  of  an  inability  to  pronounce  some  words  on  forced  vocalization 
only,  and  this  even  will  be  overcome  in  time  by  the  dorsum  of  the  tongne 
becoming  more  convex.  Therefore,  to  admit  that  the  removal  of  a  uvula 
thus  diseased  may  improve  the  ability  to  speak  in  the  usual  tone  of  voice, 
does  not  prove  that  it  was  the  uvula's  removal  that  was  the  origin  of  the 
improvement,  for,  if  such  were  the  case,  the  excision  of  the  healthy  uvala 
would  not  only  be  advisable,  but  desirable. 

The  effect  of  the  amputation  of  the  whole  of  the  uvula,  besides  its  being 
a  loss  of  the  greater  part  of  the  support  to  the  velum,  prevents  the  forma- 
tion of  the  azygos  prominence  to  its  greatest  height,  which  is  done  by  the 
contraction  or  elevation  of  the  azygos  uvulae  muscles,  which  terminate  in 
uvula.  This  height  of  the  prominence  is  required  to  prevent,  by  its  con- 
tact with  the  posterior  wall  of  the  pharynx,  the  vibrations  of  the  velum 
during  the  formation  of  many  semi-nasal  sounds. 

The  nearer  that  the  surgeon  can  make  the  diseased  uvnla  take  the  shape 
and  size  of  the  normal  one,  the  nearer  will  it  approach  its  normal  function, 
that  is,  rendering  the  soft  palate  a  non -vibratory  valve,  which  is  required 
for  perfect  phonation. — St,  Louis  Medical  and  Surgical  Journal. 


JUVENILE  NEAR-SIGHTEDNESS. 

The  following  extract  from  a  report  made  by  Dr.  James  A.  Spaulding  to 
the  Maine  Medical  Association,  while  applying  chiefly  to  the  children  of 
the  Portland  schools,  will  be  found  of  decided  interest  to  all  teachers  and 
parents,  as  well  as  to  school  boards  having  the  construction  of  public  school 
buildings  in  charge.  The  number  of  near-sighted  young  people  is  alarm- 
ingly on  the  increase  here  as  well  as  elsewhere,  and  the  subject  of  preven- 
tion deserves  and  demands  earnest  attention  and  prompt  action  where  it  ia 
found  necessary : 

For  some  time  past  I  have  been  occupied  in  making  an  examination  of 
the  sight  of  the  children  in  the  various  primary  and  grammar  Bchoola  of 
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city.    It  had  also  been  my  intentioii  to  examine  the  seholars  in  the  high 
ook,  butj  owiDg  to  some  mistakes  and  mieunderstandings,  nothing  wm 
©  in  theee  schools.    The  method  of  examination  was  as  follows :  Each 
olar  was  tcBted  singly  with  Sneller's  test  type  at  twenty  feet  difltance,  in 
bright  room.    Those  whose  sight  was  in  any  way  affected  were  in  thii 
ray  rifled  out  from  those  with  good  sight.    After  this  had  been  carefully 
in  aome  cases  hy  the*  teachers,  to  whoae  accuracy  and  care  I  owe  my 
ks,  and  in  fi^rao  by  mysell,  I  tested  each  scholar  with  defective  sight 
tb  the  series  of  larger  test  type,  found  the  exact  proportional  amount  of 
ht,  and  then  corrected  it  by  convex  or  concave  glasses,  as  the  case  might 
tmand.    Where  no  improvement  could  be  obtained  by  either  concave  or 
nvex  glasses,  astigmatic  glasses  were  tried-    Some  of  the  scholars  with 
ifefectiTe  vision,  which  could  not  be  corrected  by  glasses,  were  examined 
with  the  ophthalmoscope.    In  regard  to  the  latter  point,  I  regret  that  I  was 
anable  to  make  more  extended  search.    In  all,  2,372  children  were  thus 
laeied. 

to  "The  results  may  be  thus  briefly  stated:  In  the  grammar  schools  I 
piDd  twenty  per  cent,  of  the  children  with  defective  sight,  and  in  the  pn- 
|my  schools  eight  and  a  half  per  cent.  Of  these  twenty  per  cent,  in  the 
frmmmar  school s,  I  found  sixteen  per  cent,  in  all  who  were  at  all  short- 
%hted,  while  ten  per  cent,  of  the  whole  required  glasses  stronger  than 

Erty-six  inches  focus  to  correct  the  myopia  present.    Of  the  eight  and  a 
if  per  cent,  in  the  primary  schoolSj  I  found  seven  per  cent*  who  were 
ihort^slghted,  and  of  the  whole,  three  and  a  half  per  cent,  who  required 
tlliflBfff  «tn$nger  than  thirty-six  inches  focus.    To  repeat,  there  was  ten  per 
^Kinyoptc,  requiring  a  glass  stronger  than  thirty'Six  inches  focus  for  eor- 
HPbti  in  the  grammar  schools,  in  children  from  ten  to  fifteen  years  of  age  j 
Ed  three  and  a  half  in  the  primary  schooU,  in  children  from  five  to  ten 
MM  of  «ge.    Myopia  %va8  more  common,  in  the  proportion  of  five  to  four, 
^H||g  girls  than  boys^  especially  in  the  higher  degrees.    In  quite  a  num- 
cases  of  high  degrees  of  myopia^  it  was  impossible  by  any  kind  of 
^Hps  to  bring  about  perfect  sight,  thus  showing  that  short-eight  in  high 
P^Pees  IS  attended  with  a  defect  of  visual  power,  and  is  not  a  blessing,  as  I 
Some  people  will  persist  in  insisting  upon,  j 
1    **Tho  first  point  on  which  I  would  speak  is  lighting  the  school  rooms. 
Bow,  then,  are  they  off  for  light  ?    In  reply  it  may  he  said  that  some  of  , 
■bem  are  reinarkably  well  lighted,  and  noticeably  those  of  the  North  School, 
■rhere  the  light  comes  in  brightest  from  one  side,  and  from  the  other  side 
mhd  rear  in  subdued  amount.    Some  are  moderately  well  lighted,  as  those  in 
mtit  High  School  building,  with  equal  light  from  both  sides  ;  but  where  the 
priiidows  are  not  cut  up  high  enough  toward  the  ceiling,  they  do  not  let  in 
■ukl  enough  on  a  gloomy  day  to  snake  the  middle  rows  of  seats  desirable  , 
■■py  s<*hol£irs  at  all,  even  those  with  tlie  sharpest  eyesight;  while  some,  i 
HPmpeejally  the  Park  Street  ttrammar  School,  are  miserably  lighted.    In  | 
Rbia  school  the  light  strikes  directly  in  the  faces  of  the  scholars,  and  also  j 
Hirectly  upon  their  backs.    Thus  they  have  a  glare  in  front  and  a  shadow  i 
Itlirown  from  behind.    In  this  school,  and  in  a  school  similarly  lighted  on  ' 
Urackett  street,  I  found  the  greatest  percentage  of  defective  sight.  It 
ftlwftys  se-ems  to  me  just  as  absurd  to  read  with  the  face  directed  toward  the 
IMtfliest  source  of  light,  thus  placing  the  eyes  in  the  most  disadvantageous 
^^HoD  possible,  as  it  would  be  to  weigh  down  one's  self  with  fetters  when 
^^■1  walking. 

^^Rt  is  useless  to  suggest  that  the  teachers  of  a  crowded  school  might  find 
^^^^»to  watch  the  scholars  with  defective  sight,  to  see  that  they  do  ikoi 
books  too  close  to  their  eyes,  or  to  make  them  hold  tlveVr  \)Q«;>kA 


32 


JUVENILE  NEARSIGHTEDNESS. 


from  the  desk  and  parallel  to  their  faces,  or  to  prevent  too  long  and  unre- 
mitting search  for  unimportant  places  in  an  atlas.  But  what  the  teachers 
can  do  and  ought  to  do  is  this  :  Every  scholar  known  to  have  defective 
aiffht  ought  to  have  a  seat  in  the  very  best  light  in  the  room,  irrespective  of 
what  class  each  may  belong  to.  I  would  range  the  defective-sighted  schol- 
ars along  each  outer  row  of  desks  as  near  to  tiie  windows  as  possible,  where 
the  light  comes  from  the  sides;  while  in  those  schools  which  are  bo  unfor- 
tunate as  to  have  the  light  from  the  front  and  back  both,  I  would  put  them 
on  the  rows  of  seats  nearest  the  back  windows. 

"In  every  school  there  should  be  a  rest  every  half  hour,  if  even  for  a 
minute  only,  from  reading,  and  especially  from  writing  and  drawing,  the 
pursuit  of  which,  for  a  steady  hour,  is  wearisome  enough  to  a  practiced 
eye,  and  much  more  so  to  all  young  beginners,  who  strain,  as  it  were,  at 
each  point  in  a  line,  so  as  to  make  it  as  nearly  like  the  copy  as  possible. 
Fine  handwriting  ought  never  to  have  been  invented,  and  especially  in  the 
ruled-off  way — the  measured  space  way — in  which  it  is  taught  nowadays. 
Any  child  taught  a  large,*round,  flowing  hand  will  soon  learn  enough  to 
make  it  proportionately  smaller,  as  space  and  paper  demand. 

"In  examining  a  few  of  the  scholars  who  wore  glasses,  I  was  struck 
with  the  general  and  unnecessary  strength  of  their  glasses.  Too  strong 
glasses  require  too  much  exertion  of  the  eve.  Glasses  for  short-sighted  per- 
sons should  be  the  weakest  possible  with  which  they  can  see  clearly  at  a 
distance,  while  for  reading  they  should,  except  in  some  rare  cases,  be  still 
weaker. 

"Shall  we  give  glasses  for  reading  in  short-sight?  For  children  whose 
sight  can  be  perfectly  corrected  by  concave  glasses,  that  is,  if  there  be  no 
amblyopia  as  a  result  of  myopic  distension  of  the  eye-ball,  with  changes  in 
the  inner  tunics  of  the  eye,  and  if  the  eye  has  good  power  of  accommodat- 
ing itself  for  near  objects,  I  see  no  objection  to  their  wearing  glasses;  and 
with  this  advantage,  that,  if  worn  early  in  life,  they  will,  in  all  probability, 
prevent  a  further  increase  in  the  myopia.  After  twenty  years  of  age,  and 
with  advancing  age,  they  may  be  diminished  in  strength,  or  even  convex 
glasses  may  be  worn. 

"  But,  after  all,  the  only  place  to  teach  children  how  to  use  their  eyes 
well — how  not  to  abuse  them — ought  to  be  at  home.  They  should  be  taught 
that  the  light  should  always  come  from  the  side,  or  even  over  the  shoulder; 
that  the  book  should  be  kept  up,  if  possible,  and  never  in  the  lap ;  that 
they  should  always  have  a  shade  over  a  lamp  standing  on  a  table  at  a  level 
with  their  eyes,  and  especially  if  they  have  to  face  the  light,  as  in  writing; 
and  that  all  bending  positions,  and  reading  in  the  twilight,  or  with  the  sun- 
light pouring  over  the  book,  are  very  harmful  to  the  eyes. 

"  In  some  of  the  school  children  1  found  myopia  hereditary,  being  trace- 
able to  parents  and  even  grand -parents,  and  the  points  just  mentioned 
about  the  use  and  abuse  of  the  eyes  can  not  be  too  stronglv  urged  upon  the 
parents  and  taught  by  them  to  their  children,  when  they  know  that  they 
themselves  have  defective  vision,  and  that  it  is  often  hereditary,  descending 
to  their  children  in  increased  degree  unless  carefully  watched. 

"It  is  useless  to  create  a  panic  about  short-sight,  or  to  say  that,  with 
advancing  education,  we  are  growing  a  race  of  short-sighted  persons.  It  is 
wrong  to  accuse  the  schools  as  the  sole  cause  of  all  cases  of  short-sight 
That  would  be  carrying  a  few  facts,  a  few  statistics,  to  an  unwarranted  ex- 
treme. Hereditary  influence  I  believe  to  be  a  groat  effect  in  causing  short- 
sight,  while  bad  light  at  night,  at  home,  poor  light  in  the  school-rooms, 
want  of  care  in  selecting  well-printed  books,  urging  girls  too  much  to  learn 
iino  sewing  and  embroidery,  too  long-continued  and  unrested  work  at 
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fichool,  too  strong  glasses  ^iven  by  opticians,  and  many  bodily  ails  and 
weaknesses,  such  as  searlatma  and  measles,  are  other  factors  always  busy 
in  producing  and  continuing  short-sight,  all  of  which  may,  with  care  and 
tboughtfulness,  be  to  some  extent  obviated,  and  naturally  at  no  better  time 
than  during  the  years  at  school." 


THE  VALUE  OF  CONDIMENTS. 

By  condiments  we  mean  substances  like  sugar,  spices,  vinegar  and  others 
that  are  employed  to  impart  flavor  and  piquancy  to  the  staple  foods.  They 
are  usually  regarded  as  non-essential,  and  some  writers  on  dietetics  have 
gone  so  far  as  to  condemn  their  use,  unless  in  rare  instances  and  in  the 
most  infinitesimal  proportions.  Like  all  good  things  they  are  liable  to  be 
abused,  but  when  properly  used  they  are  valuable  elements  in  our  daily 
food.  Professor  Voigt,  of  Munich,  than  whom  there  is  no  higher  authority 
on  such  a  subject,  considers  that  their  importance  has  not  been  sufficiently 
recognized.  It  is  not  enough  that  food  should  contain  alimentary  principles 
in  proper  quantity;  to  render  it  really  nutritious  there  must  also  be  a  sup- 
ply of  condiments.  These  have  been  compared  to  oil  in  a  machine,  which 
neither  makes  good  the  waste  of  material  nor  supplies  motive  power,  yet 
caaaes  it  to  work  better ;  they  render  essential  service  in  the  processes  of 
natrition,  though  they  are  not  of  themselves  able  to  prevent  the  waste  of 
any  part  of  the  body.  "A  dietary  deprived  of  condiments,  a  mere  mixture 
of  alimentary  principles  without  taste  or  smell,  is  unendurable,  and  causes 
nausea  and  vomiting."  It  is  not  until  condiments  are  added  to  aliment  that 
it  really  becomes  food.  Extreme  hunger  may  enable  us  to  dispense  with 
them,  as  it  may  compel  us  to  devour  what  at  other  times  would  bo  disgust- 
ing, but  under  ordinary  circumstances  they  are  an  essential  part  of  our  diet. 

Condiments  have  an  important  influence  upon  the  process  of  digestion 
and  nutrition.  The  mere  sight  or  thought  of  a  savory  dish  makes  the 
month  water" — that  is,  it  makes  the  salivary  glands  pour  out  their  secre- 
tion copiously,  which  is  an  important  stage  in  digestion,  especially  for  cer- 
tain articles  of  food.  Experiments  made  upon  dogs  show  that  a  similar 
effect  is  produced  upon  the  gastric  secretion,  and  thus  the  work  of  digestion 
is  further  promoted.  The  loss  of  the  sense  of  taste  would  be  not  merely  a 
loss  of  enjoyment,  but  a  positive  injury  to  the  digestive  system.  The  very 
smell  of  food  may  do  us  good,  just  as  certain  odors  will  restore  a  person 
who  has  fainted. 

It  does  not  follow,  because  condiments  are  useful,  that  we  may  not  have 
too  much  of  them;  on  the  contrary,  their  best  cff'ect  depends  upon  their 
being  used  in  moderation.  The  more  decided  the  flavor  of  any  article  of 
food,  the  sooner  does  it  pall  upon  the  appetite.  It  is  one  of  the  peculiar 
merits  of  French  cookery  that  flavors  are  so  delicately  blended ;  no  one  is 
flpecially  prominent,  and  yet  by  their  different  combinations  a  wonderful 
variety  or  appetizing  effects  is  produced.  We  Yankees,  like  the  English, 
are  apt  to  use  condiments  in  a  coarse,  reckless  way,  and  thus  miss  their 
finer  and  more  exquisite  effects,  besides  losing  much  of  the  benefit  that 
might  1)e  derived  from  them.  By  a  nicer  care  in  their  employment,  the 
pjaiaest  and  simplest  diet  might  be  made  at  once  more  doUcvou^  and  m^t^ 
<iigefttible. — JourAal  of  Chemistry, 
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Diphtheria. — It  has  lately  been  discovered  by  a  Boston  physician  that 
hyposulphite  of  soda,  which  is  extensively  used  in  photography,  is  a  specific 
remedy  against  diphtheria.  The  discoverer,  Dr.  Chenery,  reports  a  large 
number  of  cases  (158  in  his  own  practice)  saved  by  the  use  of  this  remedy. 
The  dose  is  from  5  to  15  grains  or  more  in  syrup,  every  two  or  four  hours, 
according  to  age  and  circumstances.  A  large  dose  will  do  no  harm,  except 
that  it  will  cause  the  patient  to  purge.  The  solution  or  mixture  can  be 
used  in  doses  of^fivo  drops  to  half  a  drachm  in  milk,  which  is  perhaps  the 
best  way  of  administering  it  to  young  children. 

Dr.  David  Price  of  Leveritt,  Mass.,  writes  that  there  is  little  danger 
when  the  disease  is  taken  in  hand  by  the  physician  at  the  outset,  with  the  I 
following  treatment :  Chlorate  of  potassa,  2  drachms ;  hot  water,  6  ounces; 
alcohol,  4  drachms;  Creosote,  8  drops;  muratic  acid,  30  drops.  This  is  to 
bo  used  as  a  gargle  every  thirty  minutes.  Internally,  he  prescribes  the  fol- 
lowing remedy:  Chlorate  of  potassa,  3  drachms;  water,  6  ounces;  sugar, 
1  ounce ;  tincture  of  muriate  of  iron,  2  drachms.  Dose,  a  teaspoonfoll 
every  four  hours.  He  says  that  with  this  treatment  not  one  case  in  twenty 
will  die,  but  the  disease  will  give  way  in  a  few  hours,  and  convalescence 
will  be  rapid. 


Any  effective  method  of  treating  that  terrible  scourge  of  childhood,  scarlet 
fever,  is  of  universal  interest.  A  correspondent  of  the  London  Lancet  writes 
that  he  has  obtained  remarkable  success  in  treating  the  disease  by  anoint- 
ing the  patient  twice  daily  with  sulphur  ointment,  and  administering  five 
to  ten  grains  of  sulphur  in  a  little  jam  three  times  a  day.  Besides  this  the 
room  was  filled  twice  a  day  with  sulphur  fumes.  He  states  that  under  this 
treatment  "  each  case  improved  immediately,  and  none  were  over  eight  days 
in  making  a  complete  recover}'." 

If  small-pox  can  be  cured  with  cream  of  tartar,  it  is  time  everybody 
knew  the  fact.  A  correspondent  of  the  Liverpool  Mercury  says  that  it  is 
not  only  a  never-failing  remedy  in  the  worst  caies,  but  it  is  also  a  prevent- 
ive. The  directions  are  to  dissolve  one  ounce  of  cream  of  tartar  in  a  pint 
of  boiling  water,  and  to  drink,  when  cold,  at  short  intervals.  Not  a  very 
exact  prescription,  to  be  sure  ;  but  the  remedy  is  so  simple  that  it  may  be 
well  worth  trying.  It  is  said  that  thousands  have  thus  been  cured,  and  that 
no  marks  of  the  disease  remain. 


In  regard  to  the  use  of  fruits  so  that  they  shall  promote,  instead  of  im- 
pairing health,  a  London  journal  says  :  *^  When  fruit  does  harm,  it  is  be- 
cause it  is  eaten  at  improper  times,  in  improper  quantities,  or  before  it  is 
ripened  and  is  fit  for  the  numan  stomach.  A  distinguished  physician  has 
said  that  if  his  patients  would  make  a  practice  of  eating  a  couple  of  good 
oranges  before  breakfast,  from  February  to  June,  his  practice  would  be  gone. 
The  principal  evil  is  that  we  do  not  eat  enough  fruit ;  that  we  injure  its 
finer  qualities  with  sugar ;  that  we  drown  them  with  cream.  We  need  the 
medicinal  action  of  the  pure  fruit  acids  in  our  system,  and  their  cooling, 
corrective  influence." 


CONTINUOUS  RAILWAY  BRAKES. 
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ENGINEERING. 


CONTINUOUS  RAILWAY  BRAKES. 

We  find  in  Engineering,  of  January  5th,  a  series  of  diagrams  and  tables 
illuHtrating  the  competitive  trials  of  the  Westinghouse  Automatic,  and 
Smith's  Vacuum  lirakes,  upon  the  North  British  Railway,  under  the  direc- 
tion of  Mr.  Drummond,  general  manager. 

While  it  is  impossible  to  reproduce  the  diagrams  here,  we  will  give  some 
of  the  more  important  results,  as  shown  by  the  tables,  premising  that  the 
prominent  essentials  of  an  efficient  continuous  railway  brake  are  prompt- 
ness of  action,  the  power  to  bring  a  train  to  a  state  of  rest  in  the  shortest 
time,  and  the  ability  to  be  self-acting  in  case  of  separation  of  a  train,  and 
that  in  these  trials  "the  trains  were  about  of  equal  weight,  the  engines  ex- 
actly alike,  the  brake  blocks  applied  to  the  wheels  in  the  same  manner,  the 
percentage  of  weights  not  retarded  by  the  direct  application  of  the  brake 
blocks  nearly  the  same  in  each  case,  and  the  trains  run  on  the  same  day, 
under  uniform  conditions  of  weather,  while  the  results  were  taken  in  pre- 
cisely the  same  way  on  each  train,  in  a  way  which  met  with  the  acqui- 
escence and  approval  of  the  representatives  of  both  systems  alike." 


TEST  NUMBER  1. 

SmMh's  Vacuum  Brake: 

Boiler  pressure  on  applying  ejector  138  pounds 

*•         "      on  Bhatting  off  ejector  138  ** 

Vacuum   17  inches 

WtMtinghmue  Automatic  Brake  : 

Pressare  in  air  reservoir   85  pounds 

WST  NUMBER  2. 

SmiiK'g  Vacuum  Brake: 

Boiler  pressure  on  applying  ejector  144  pounds 

"         "  .   on  shutiinix  off  ejector   144  " 

Vacuam   18  inches 

Wtatinghouie  Automatic  Brake: 

Pressure  in  air  reservoir   90  pounds 

TEST  NUMBER  3. 

Smithes  Vacuum  Brake: 

Boiler  pressure  on  applying  ejector....  140  pounds 

**         "      on  Hhutting  off  ejector  137  ** 

Vacanm  17  inches 

Wetiinglunue  Automatic  Brake : 

Pressure  in  air  reservoir   00  pounds 

TEST  K UMBER  4. 

Sm!tk'i  V'cuum  Brake: 

Boiler  preiMure  on  applying  ejector  144  pounds 

**         *'      on  shutting  off  ejector  11*2  " 

Vacuum   18  incheft 

WettingkomBe  Automatic  Brake  : 

Presnire  in  air  reservoir.,,  ^^w^ 
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TEST  NUMBER  5. 

Smithes  Vacuum  Brake: 

Boiler  pressure  on  applying  ejector  108  pouDds 

"         "      on  shutting  off  *»jector  108  " 

Vacuom   20  inches 

Westinghouse  Automatic  Brake : 

Pressure  in  air  reservoir   90  poands 


BEFER1£>-CE  NUMBEBS. 

TEST  NO.  1. 

TEST 

HO.  2. 

TEST  NO.  3. 

TEST  NO.  4. 

TEST  NO.  5. 

8.  V. 

W.A. 

S.  V. 

W.A. 

8.  V. 

W.A. 

S.  V. 

W.  A 

8.  V. 

W.A. 

Speed  of  trains  in  miles  per  hour 

29.5 

30 

40 

4C 

49.5 

49.75 

54 

54 

55 

55 

Number  or  secouda  occupied  in 

17.25 

13 

23 

16 

27 

19 

28 

21 

28 

21 

480 

328 

8t.O 

550 

1250 

798 

1310 

952 

1375 

910 

Foot  tons  of  energy  in  train,  in- 

cluding influence  of  wheels  at 

application  of  brake  Wr3-f>2g... 

5036 

4995 

9256 

8880 

14.159 

13.736 

16.840 

16.184 

17.450 

16^  7«) 

Betardlng  power  of  brakes  in  lbs. 
per  ton,  deduced  from  distance 

eluding  influence  ot  wheels)  

146  31 

221  9 

150.a3 

235.8 

158.24 

^50.3 

179.63 

24  72 

177.54 

Betarding  power  of  brakes  in  lbs. 
per  ton.  deduced  from  time  oc- 

cupied in  making  stop  (includ- 

2SO.06 

184.47 

256.6 

193  41 

277.5 

203.5 

290.6 

214.07 

28.50 

218.08 

Bpe^  of  train  (miles  per  hour)  af- 
ter brakes  had  been  applied 

S9.5 

28.25 

«9.75 

39.75 

49.5 

49.5 

53.75 

53.25 

54.75 

5S.75 

Speed  of  train  (miles  per  hour) 
after  brakes  had  been  applied 

27.5 

22 

89.5 

87 

49.25 

47.5 

53.25 

62 

54 

52 

Speed  of  train  (miles  per  hour) 

after  brakes  had  been  applied 

23.25 

13 

38.25 

83 

48.75 

43.5 

52.25 

48.25 

53 

48 

Speed  of  train  (miles  per  hour) 
after  brakes  had  been  applied 

17.5 

Stop'd 

36.25 

25.75 

48 

40 

51.25 

44.75 

52 

4S 

Speed  of  train  (miles  per  hour) 
alter  brakes  had  been  applied 

StopM 

it 

32.03 

16.5 

46.75 

85 

48.5 

40.5 

60 

89 

Speed  of  train  (miles  per  hour) 
after  brakes  had  been  applied 

(I* 

(1 

Stop'd 

Stop'd 

85 

Stop'd 

86.25 

15 

88.25 

7 

Wo  quote  that  portion  of  the  article  bearing  more  particularly  upon  the 
trials  made  by  the  North  British  Kailway  Company : 

"We  publish  this  week  a  very  complete  table  in  which  are  arranged  all 
the  important  deductions  from  these  trials,  as  well  as  a. second  sheet  con- 
taining exact  reproductions  of  the  diagrams  taken,  and  some  miscellaneous 
data.  These  diagrams  and  the  table  taken  together  are  so  clear  as  to  re- 
quire little  comment.  We  proi^ose,  however,  to  point  out  some  of  the  most 
interesting  features  in  them.  It  will  be  observed  that,  for  convenience  of 
comparison,  the  stops  made  by  the  Vacuum  and  Automatic  trains  are  ar- 
ranged in  pairs,  the  initial  speeds  in  each  pair  corresponding,  if  not  exactly, 
at  least  so  Jiearly  as  to  preserve  the  comparison  accurate.  In  the  same  way 
the  lines  recording  botn  Vaciium  and  Automatic  stops  for  the  correspona- 
ing  speeds  are  arranged  upon  one  diagram,  the  index  figures  attached  to 
which  are  repeated  in  the  Table.  These  figures  show  the  number  of  the 
stops  made  on  the  day  of  the  trial,  and  all  of  which  we  have  not  thought  it 
necessary  to  reproduce. 

Diagrams  Nos.  2,  S.  Y.  and  3  W.  A.  (Test  No.  1),  refer  to  the  perform- 
ances of  the  Vacuum  and  Automatic  brakes  respectively,  and  the  lowest 
speed  at  which  steps  were  made,  ^n  analysis  of  this  diagram  and  its  re- 
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Bn1t8  applies  equally  in  its  degree  to  the  higher  speed  stops,  as  it  will  be  ob* 
served  that  the  relative  efficiencies  of  the  Vacuura  brake  to  the  Automatic 
vary  but  little  independent  of  speed.    The  time  occupied  is  herejnoarly  half 
as  long  again,  as  is  also  the  distance  run.    The  total  foot-tons  of  energy  in 
the  Vacuum  train  are  rather  greater  than  in  the  Westinghouse,  although 
the  speed  of  the  latter  is  somewhat  higher.    The  efficiency  of  the  Westing- 
honse  brake,  as  compared  with  the  Vacuum,  is,  however,  much  higher,  even 
when  both  are  in  full  work,  while  the  latter  is  not  in  operation  in  reducing 
the  speed  until  some  considerable  distance  has  been  run  after  the  moment  of 
application.  .  Thus,  in  the  diagrams  we  are  just  now  considering,  it  will  be 
observed  that  the  speed  of  the  Vacuum  train  was  unaffected  at  a  distance  of 
100  ft.  after  application  of  brakes,  and  when  the  Westinghouse  had  already 
done  more  than  5  per  cent,  of  its  work  by  reducing  the  train  speed  from  30 
to  28.5  miles  per  hour.    This  distance  is  much  more  marked  at  the  end  of 
the  third  100  ft.,  when  the  speeds  stand  23.15  and  13  respectively,  and  the 
train  energies  at  3216  and  938  tons,  so  that  the  values  of  the  two  brakes  at 
this  point  as  regards  speeds  are  in  the  proportion  of  1.77  to  1,  and  as  re- 
gards train  energy  destroyed  3.4  to  1.    In  other  words,  when  the  Automatic 
brake  had  performed  its  work,  the  Vacuum  train  was  still  traveling  at  a  i 
relatively  high  rate  of  speed.    This  result  is,  of  course,  more  striking,  in  the 
higher  velocity  stops.    Thus  in  one  of  the  three  trials  at  40  miles  per  hour, 
the  speeds  at  500  ft.  from  application  of  brake  (Test  No.  2)  are  32,5  and  16.5 
respectively,  or  almost  exactly  2  to  1,  while  the  foot-tons  of  energy  are  in 
the  ratio  of  4  to  1.    In  other  experiments  this  is  far  more  strongly  marked, 
as  in  the  trials  12  S.  V.  and  12  W.  A.  (Test  No.  4),  where  the  speeds  were  in 
each  case  54  miles  an  hour.    In  these,  at  the  end  of  900  fb.,  the  speeds  are 
38.25  and  7  respectively,  or  5 J  to  1,  while  the  foot- tons  of  energy  were  8400 
against  270.   The  Vacuum  train  was  thus  proceeding  at  a  rate  of  over  38 
miles  an  hour,  or  faster  than  the  train  which  was  wrecked  at  Arlsey  Siding 
the  other  day,  after  the  Automatic  train  was  at  rest.  Of  course,  it  is  in  these 
stops  at  the  highest  speeds  that  the  qualities  of  the  two  brakes  manifest 
themselves;  they  have  more  work  to  do,  and  as  they  require  a  longer  time 
in  which  to  do  it,  they  afford  better  opportunities  for  analysis.    Thus  taking 
runs  11  S.  V.  and  W.  A.  (Test  No.  5),  at  55  miles  an  hour,  we  find  that  the 
time  required  for  the  former  is  one-third  greater  than  for  the  latter,  and  the 
distance  run  50  per  cent,  greater.    In  these  particular  tests  an  interesting 
point  occurs,  which  manifests  itself  on  the  diagram.    The  Westinghouse 
Drake  was  not  applied  until  a  brief  interval  after  the  diagram  was  com- 
menced.   The  consequence  was  that  while  the  Vacuum  train  was  lessened 
in  speed  45  per  cent.,  the  Westinghouse  train  remained  almost  at  its  normal 
velocity.    But  during*  the  second  100  ft.  the  Westinghouse  performed  7.27 
per  cent,  of  its  work  against  1.82  per  cent,  of  the  Vacuum  train,  and  it  is 
only  until  400  fl.  are  passed  that  the  Vacuum  brake  approaches  its  full  per- 
formance, which,  however,  is  not  reached  till  after  the  Automatic  brake  has 
arrested  the  train.    In  fact,  the  whole  of  these  trials  clearly  show  the  dis- 
advantages inherent  to  the  Vacuum  system,  which  we  have  consistently 
pointed  out— an  unavoidable  slowness  in  action  at  the  moment  when  the 
promptest  application  possible  is  required.    The  somewhat  interesting 
comparison  that  these  trials  render  practicable  between  the  detailed  per- 
formances of  the  two  systems,  and  a  theoretically  perfect  stop,  we  shall  have 
to  defer  till  another  occasion,  remarking  only  meantime  that  while  the 
Westinghouse  Automatic  shows  an  average  percentage  of  absolute  efficiency 
of  about  65,  the  Vacuum  falls  to  30,  while  taking  the  absolute  thoreU<^ial 
distance  that  must  be  run  in  making  a  stop,  the  ratios  aro  abo\xl«i^l^ 

"The  tables  and  diagrams  which  record  the  whole  reaxxYU  ot  Vt\^V 
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call  for  little  further  remark.  It  Bhould  be  borne  in  mind  that  the  foot-tons 
of  energy  given  do  not  represent  the  total  vis  viva  ot  the  train,  which  must 
be  always  a  certain  amount  in  excess  of  the  energies  tabulated.  These 
amounts — due  to  the  influence  of  the  revolving  wheels — are  interminable, 
but  must  always  fall  short  of  the  total  energies  stored  up  in  the  wheels,  go 
that  they  represent  at  a  maximum  only  a  small  addition  to  the  total  foot- 
tons. 

''Speaking  generally  of  the  experiments,  it  should  be  remarked  that 
they  were  conducted  by  the  gentlemen  who  had  undertaken  the  work  on 
behalf  of  Mr.  Drummond,  with  the  utmost  care,  so  that  perfect  reliance 
may  be  placed  in  the  results  obtained,  excepting  so  far  as  certain  small  ir- 
regularities were  occasionally  developed  in  the  diagrams  that  declare  them- 
iselves  on  inspection  of  the  table,  and  do  not  affect  the  general  results. 

**In  our  article  on  page  279  of  our  seventeenth  volume,  wo  observed 
that  *the  Westinghouse  brake,  admirable  though  its  performance  was,  is 
capable  of  far  better  things  as  regards  promptness  in  stopping  the  train.  * 
*  *   There  can  be  no  doubt  that  the  increased  value  of  the  retarding  force 
per  second,  as  compared  with  the  resistance  per  yard,  indicates  a  want  of 
promptness  either  in  the  handling  or  in  the  action  of  the  brakes.'  These 
remarks  referred  to  the  brake  as  originally  introduced  upon  English  rail- 
ways by  Mr.  Westinghouse,  and  the  critcisms  we  then  passed  have  been 
found  to  be  fully  justified  by  the  great  improvement  he  has  since  made,  and 
which  developed  into  the  Automatic  brake,  that  made  its  first  appearance 
here  at  the  Newark  trials.    The  work  performed  by  it  on  the  North  British 
Bailway  the  other  day,  was  generally  better  than  that  done  on  the  former 
occasion,  and  it  would  now  seem  that  the  svstem  is  susceptible  of  but  little 
further  improvement.   The  same  remark  also  applies  to  the  Yacuum  brake, 
although,  as  already  stated,  the  performances  on  the  North  British  Bailway 
are  not  a  true  indication  of  its  actual  capabilities,  having  been  increased  by 
the  aid  of  auxiliary  means  not  used  in  practice.    Still  both  systems  are  now 
before  the  public  in  almost  their  best  form ;  what  they  are  capable  of  abso- 
lutely and  relatively  doing  is  now  clearly  known,  and  there  can  no  longer 
be  any  excuse  for  hesitation  in  adopting  one  or  the  other  of  them,  on  the 
alleged  want  of  knowledge  as  to  which  is  the  more  efficient  of  the  two.  The 
necessity  for  some  means  of  controlling  trains  is  proved  weekly  by  acci- 
dents of  more  or  less  severity  upon  one  or  other  of  our  railways,  and  we 
fail  to  see  upon  what  grounds,  those  with  whom  the  power  of  adoption  rests, 
fail  to  make  use  of  means  ready  to  their  hands,  or  why  in  making  a  selec- 
tion they  prefer  one  system  that  falls  50  per  cent,  below  the  degree  of  ef- 
ficiency of  another." 


STEAM  TROLLY. 

Mr.  Joseph  Green  Cooke,  the  locomotive  and  car  superintendent  of  the 
Ou<ie  and  Eohilkunde  Eailway,  has  constructed  a  steam  trolly  or  carriage, 
the  object  of  which  is  to  enable  resident  engineers  to  inspect  their  tracks, 
bridges  and  works  with  rapidity  without  being  obliged  to  travel  by  train. 
I  Its  weight  being  less  than  1200  pounds,  three  men  can  remove  it  from  the 
;  track  in  fifty  seconds,  and  for  that  purpose  it  is  constructed  in  three  parts, 
viz:  1st,  its  fuel  and  water  boxes;  2d,  the  boiler,  frame,  engine  and  one  pair 
of  wheels,  and  3d,  the  front  wheels. 

The  trolly  has  one  steam  cylinder  only,  this  being  3^  inches  in  diameter, 
^  snd  6  mch  stroke,  and  the  connecting  rod  being  coupled  direct  to  the  one 
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end  of  the  driving  axle.  The  boiler  is  constructed  on  the  Field  system  and 
has  12  square  feet  of  heating  surface,  composed  of  36  Field  tubes.  The 
working  pressure  is  100  lbs.  to  the  square  inch.  The  diameter  of  the  wheels 
is  two  feet,  and  the  speed  from  10  to  20  miles  an  hour,  according  to  the 
weather.  The  boiler  when  empty  weighs  156  lbs.  and  will  hold  3J  gallons 
of  water.  The  fuel  box  and  tank  together  weigh  50  lbs.  when  empty,  and 
will  carry  50  lbs.  of  coal  and  6  gallons  of  water.  The  engine  exclusive  of 
crank  and  axle  weighs  45  lbs.  Seven  persons  can  ride  upon  it  at  the  same 
time. 


Apparatus  for  Burning  Crude  Petroleum  in  Locomotives. — Thomas 
Urquhart,  Superintendent  of  the  Griazitzaritzen  Eailway  of  Eussia,  has 
designed  an  apparatus  for  burning  crude  petroleum  or  naphtha  waste 
in  locomotives,  which  is  described  with  illustrations  in  Engineering.  The 
petroleum  for  this  purpose  is  brought  from  Baku  on  the  Caspian  Sea,  being 
transported  by  water  up  the  Volga  to  Izaritzin,  the  terminus  of  the  rail- 
way, and  it  was  expected  that  it  would  take  the  place  of  wood  in  the  Eussian 
railways.  While  it  has  been  comparatively  successful  from  an  engineering 
point  of  view,  there  are  some  objections,  among  which  are  the  great  amount 
of  smoke  made  when  the  locomotive  is  standing,  and  the  fact  that  several 
severe  gas  explosions  have  taken  place  on  the  firing  door  being  opened. 
In  addition  to  these  objections  it  has  been  demonstrated  that  the  use  of 
petroleum  is  more  expensive  than  that  of  wood. 


METEOROLOGY. 


THE  METEOR  OF  DECEMBER  21,  1876. 

On  the  evening  of  Dec.  21st,  1876,  a  very  large  and  remarkable  meteor, 
apparently  originating  in  Kansas,  passed  over  the  central  belt  of  the  United 
States,  in  an  easterly  direction,  and  disappeared  in  Pennsylvania.  It  was 
first  observed,  as  far  as  has  been  learned,  at  Hays  City,  Kansas,  passing 
•lowly  along  at  an  altitude  of  about  25  degrees  above  the  horizon,  with  a 
downward  tendency,  so  much  so  that  most  observers  all  along  its  course  be- 
lieved that  it  reached  the  earth  within  a  mile  or  two  from  them.  Eeports 
from  Hays  City,  Lawrence  and  Fort  Scott,  Kansas;  Kansas  City,  Jefferson 
City  and  St.  Louis,  Missouri ;  Keokuk  and  Burlington,  Iowa;  Dorchester, 
Quincy,  Jacksonville,  Nameoki,  Champaign,  Galesburg,  Lowiston  and  Chi- 
cago, Illinois ;  Lafayette,  Garrett,  Indianapolis  and  Fort  Wayne,  Indiana ; 
Loaisville,  Kentucky,  Cincinnati,  Dayton,  Columbus  and  Cleveland^ OVi\Q^ 
ind  the  northwestern  portioi?  of  Pennsylvania,  show  t\vat  \la  eonx^^  'T^^k.^  ^ 
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little  north  of  cast,  and  that  the  time  occupied  in  traveling  this  great  dis- 
tance of  not  less  than  1,000  miles,  was  between  8:15  and  9:15  p.  m.,  a  velocity 
equal  to  nearly  100  miles  per  minute,  after  allowing  for  the  earth's  motion. 
Its  height  was  estimated  by  various  scientific  observers  at  something  like 
160  miles,  at  its  first  appearance,  and  probably  about  20  miles  at  the  moment 
of  its  disappearance. 

At  the  time  of  its  passage  over  this  city,  it  seemed  to  those  who  saw  it 
about  as  largo  as  the  full  moon,  with  a  train  from  25  to  100  feet  long,  of  a 
reddish  or  orange  color  and  entirely  unattended  with  any  noise  or  sound. 
As  it  passed  further  east  it  seems  to  have  become  broken  up  in  several 
parts,  to  have  assumed  brighter  colors,  to  have  thrown  off  a  large  amount 
of  luminous  scintillation,  and  to  have  been  accompanied,  in  some  instaneeo, 
with  a  rushing  or  hissing  sound  and  in  others  with  explosions  of  greater  or 
less  violence.  At  St.  Louis  the  descriptions  given  by  various  observers  are 
reported  as  follows  in  the  Globe- Democrat: 

"  A  very  remarkable  meteor  startled  the  people  of  this  neighborhood  last 
night.  Shortly  after  8  o'clock  a  sudden  flash  of  light  illuminated  the  west- 
ern heavens,  and  in  a  few  seconds  a  train  of  light  was  observed  running 
along  through  the  misty  atmosphere  from  south  to  north  and  northeast 
While  a  Globe- Democrat  reporter  was  walking  westward  on  Elm  street, 
between  Sixth  and  Seventh,  the  illumination  of  the  sky  made  itself  apparent^ 
The  atmosphere  was  exceedingly  hazy,  and  hence  probably  resulted  some 
of  the  effect.  On  the  south  of  the  western  end  of  that  part  of  Elm  street  is 
situated  the  high  building  known  as  Pope's  College,  and  it  was  from  tlie 

[  southwestern  angle  of  this  building  that  the  first  flash  of  the  meteoric  visitor 
was  perceived.  At  this  time  the  reporter  was  standing  about  half  way 
down  towards  the  eastern  end  of  the  block,  but  the  sudden  illumination 
made  him  run  westward  towards  Seventh  street.  Arrived  at  a  spot  about 
fifty  feet  from  the  western  end  of  the  block,  the  portentous  trail  of  tne  meteor 
became  apparent,  and  thence  it  ran  at  about  an  elevation  of  twenty-two  de- 
grees from  the  horizon,  northwardly  with  a  slight  deflection  to  the  east,  and 
tending  towards  the  earth  till  it  disappeared  behind  the  high  buildings  on 
Market  street.  Judging  from  its  general  course,  the  probabilities  seemed 
that  the  meteorolite  fell  somewhere  in  Northern  Illinois.  Meteors,  of  the 
ordinary  run,  are  too  common  at  this  time  of  year  to  require  more  than  a 
passing  comment.  But  the  one  in  question  was  evidently  playing  a  star 
engagement.  Its  appearance  from  the  standpoint  mentioned  was  somewhat 
similar  to  an  express  train  running  through  a  fog,  with  headlight  streaming 
out  its  light  to  the  front,  and  the  disjected  train  of  sparks  in  its  trail  seem- 

i  ing  like  an  exaggerated  representation  of  the  lights  from  the  car  windows. 

i  M<5rebver,  to  keep  up  the  similitude  to  the  train  of  cars,  the  speed  with  which 

[  the  phenomenon  passed  over  the  field  of  vision  was  nothing  greater  than  an 
ordinary  train  of  steam  cars.    A  peculiar  effect  was  visible  when  the  meteor 

;  passed  just  below  the  moon,  when  the  fierce  flame  of  its  light  was  somewhat 
dimmed.  But  from  this  point  northwards  it  gathered  in  intensity,  and 
when  it  reached  a  point  due  west  from  the  point  of  observation,  the  color  of 
its  flames,  which  heretofore  had  been  a  sickly  yellow,  broke  out  into  a  cor- 
uscation of  violet,  crimson  and  purple,  and  a  low  hissing  noise,  like  that  re- 
sulting from  the  combustion  of  nitre,  fell  on  the  oar. 

Along  the  streets  in  the  neighborhood  where  the  reporter  stood  and 
ran,  the  people  rushed  out  and  stared  in  open-mouthed  wonder  at  the  por- 
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lentous  visitor,  and  men  ran  hither  and  thither  in  dread  wonder— while 
women  were  to  be  seen  lifting  up  their  hands  as  though  in  dread  of  some 
horrible  visitation.  The  entire  passage  of  the  meteor  across  the  horizon 
occupied  about  twenty  to  thirty  seconds,  aud  its  slow  movement  enabled  a 
close  scrutiny  of  its  changing  course  and  varying  colors.  Other  accounts  of 
the  appearance  of  the  phenomenon  are  appended. 

"A  gentleman  passing  on  High  street,  near  Clark  avenue,  at  about  8:30 
o'clock  last  evening,  was  startled  by  a  bright  flash  reflected  from  the  build* 
ines  on  the  east  side  of  the  street,  and,  on  suddenly  turning  to  look  about, 
beheld  a  meteor  of  most  remarkable  brilliancy,  which  was,  at  that  time,  in 
two  parts,  at  about  fifteen  degrees  above  the  horizon,  curving  upwards 
slightly  and  moving  in  a  course  from  the  southwest  to  the  northeast.  The 
parts  were  about  equal  in  size,  and  reminding  one,  for  the  instant,  of  two 
very  large  skyrockets,  one  traveling  directly  and  closely  in  the  path  of  the 
other,  leaving  a  luminous  belt  behind — not  broad,  but  very  bright.  As  tho 
coarse  curved  again  toward  the  north,  the  two  simultaneously  separated 
into  innumerable  parts,  each  of  which  expanded  wonderfully  into  bodies  of 
as  great  brilliancy  as  the  principal  ones,  and  all  traveled  forward  together^ 
but  differing  considerably  in  speed. 

Mr.  A.  S.  Aloe,  optician,  No.  206  North  Fourth  street,  describes  the  me- 
teor as  the  most  wonderful  aerial  phenomenon  he  ever  beheld.  His  point 
of  observation  was  Fourth  street,  between  Pine  and  Olive.  The  time  was 
about  8:30.  It  appeared  in  the  western  horizon,  and  moved  in  an  eastern 
direction  over  the  city.  It  was  extremely  brilliant,  and  startled  all  who 
were  fortunate  enough  to  obtain  a  view  of  it.  The  atmosphere  was  hazy, 
and  the  stars  were  dimly  visible.  The  strange  body  appeared  like  a  large 
ball  of  fire,  with  a  tail  at  least  a  hundred  feet  in  length.  The  tail  was  a& 
bright  as  the  body,  and  both  presented  the  hues  of  the  rainbow,  but  glowed 
with  a  more  fiery  luster.  It  was  visible  about  ten  seconds,  and  a  further 
view  of  it  was  obstructed  by  the  buildings  on  the  east  side  of  the  street.  It 
was  a  most  beautiful  and  startling  spectacle,  differing  from  any  meteor  the 
observer  has  ever  seen  or  read  of. 

Another  gentleman,  who  came  into  the  Globe- Democrat  office  immedi- 
ately after  the  meteor  passed,  said  it  was  visible  for  thirty  seconds ;  that 
when  first  seen  by  him  it  resembled  a  large  ^lobe  of  ground  glass,  sailing 
along  from  west  to  east  at  a  moderate  rate  of  speed.  When  near  the  zenith 
it  divided  into  four  parts,  each  part  being  connected  with  the  others  by 
links  of  fire,  and  the  whole  displaying  colors  of  red,  blue,  green,  yellow, 
etc.  It  was  the  most  magnificently  beautiful  thing  of  the  sort  he  had  ever 
seen.  The  atmosphere  was  hazy,  and  if  the  fiery  messenger  is  to  be  taken 
as  an  omen  of  anything,  its  appearance  at  such  a  time  is  favorable  to  Hayes, 

A  gentleman  seated  near  a  front  window  in  the  Four  Courts  had  his  at- 
tention attracted,  at  8:25  o'clock,  to  the  passing  meteor  by  the  sudden  and 
brilliant  lighting  of  the  heavens.  The  incandescent  body  described  an  are 
from  the  southwest  to  northeast,  casting  off"  in  its  progress  a  brilliant 
shower  of  sparks,  which  were  gathered  in  a  luminous  train  of  the  mostdaz- 
zing  colors,  the  whole  constituting  an  exhibition  of  pyrotechnics  beggaring 
the  descriptive  powers.  Seemingly  the  time  occupied  in  passing  from  hori- 
zon to  horizon  was  more  than  a  minute,  though  under  such  extraordinary 
circumstances,  the  incentive  for  watching  the  movements  on  the  face  of  the 
heavens  was  greater  than  for  following  the  movements  on  the  face  of  a  time- 
keeper, had  there  been  opportunitv  for  doing  the  latter.  The  fiery  mass 
diitappeared  as  it  came,  cutting  its  luminous  way  through  the  atmosphere, 
»o  startling  a  visitor  that  few  had  comprehended  its  character  \iul\V  \V  V\^^ 
passed  fVom  sight. 
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TELEGRAPHIC  ACCOUNTS. 

Jacksonville,  III.,  Dec.  21. — A  grand  and  singularly  beautiful  meteoric 
display  was  witnessed  from  this  city  to-night,  about  8:30  o'clock.  The  me- 
teor first  came  in  view  away  to  the  west,  and  about  30°  above  the  horijsoa 
it  passed  seemingly  but  a  short  distance  north  of  the  city,  and  was  finally 
lost  to  sight  away  to  the  eastward.  When  first  seen  it  seemed  a  blazing, 
burning  ball,  nearly  as  large  as  a  full  moon,  and  appeared  to  be  moving 
directly  towards  this  city.  As  it  swept  along,  with  its  fiery  tail,  some  twen- 
ty degrees  in  length,  and  some  ten  to  twenty  blazing  fragments,  it  presented 
a  spectacle  of  surpassing  magnificence  and  beauty.  When  this  great  ball 
of  fire  reached  a  point  considerably  east  of  north,  it  burst  into  some  ten  or 
twelve  fragments,  not  unlike  in  appearance  to  the  bursting  of  a  rocket,  and 
these  fragments  seemed  to  finally  disappear  in  a  bank  of  clouds  which  hung 
near  the  eastern  horizon.  The  meteor  was  of  such  surpassing  brilliancy 
that  the  whole  earth  and  heavens  were  lighted  up  so  brightly  that  persons 
could  be  distinguished  at  a  distance  in  the  streets  almost  as  plainly  as  in 
daylight.  The  light  was  such  that  it  gave  a  subdued  green  coloring  to  the 
earth,  trees,  buildings  and  every  other  object.  From  the  time  the  meteor 
was  first  seen  in  the  west  till  lost  sight  ot  in  the  east  full  twenty  seconds 
must  have  passed.  A  singular  feature  of  the  phenomenon  was  that,  instead 
of  passing  in  its  flight  earthward,  its  path  from  west  to  east  seemed  in  an 
exactly  horrzontal  direction.  Nothing  of  the  kind  of  such  grandeur,  bril- 
liancy and  beauty  was  ever  before  witnessed  here. 

Kameoki,  III.,  Dec.  21. — This  evening,  at  8:35  p.  m.,  by  Chicago  time, 
we  beheld  a  rare  phenomenon,  in  the  shape  of  a  three-balled  meteor,  linked 
together  by  a  stream  or  chain  of  fire,  presenting  the  appearance  of  a  lumin- 
ous substance  of  various  colors  that  lighted  the  heavens  with  its  grandeur. 
It  came  from  the  south  west,  and  traveled  on  a  level  with  the  horizon  di- 
re<'tly  toward  the  north-east,  at  a  moderate  speed,  leaving  innumerable 
sparks  in  its  path,  and  increasing  in  length  as  it  disappeared. 

Champaign,  III.,  Dec.  21. — A  meteor  of  wonderful  brilliancy  passed 
over  this  place  to-night  about  9  o'clock,  exploding  in  the  north  part  of  the 
city.  Its  explosion  raised  the  alarm  of  fire  among  a  large  audience  as- 
sembled in  the  basement  of  the  Congregational  Church,  and  temporarily 
interrupted  the  speaking.  It  came  from  the  west,  and  appeared  about 
the  size  of  an  ordinary  wash-tub,  with  a  trail  nearly  40i  feet  long,  and  con* 
tinually  dropped  fire. 

Lawrence,  Ks.,  Dec.  21. — A  large  and  brilliant  meteor  passed  from  west 
to  east  over  this  city  this  evening,  aboui  8:15  o'clock,  remaining  in  sight 
nearly  one  minute. 

Lafayette,  Ind.,  December  21. — A  very  large  and  brilliant  meteor 
passed  over  the  city  about  8:30  o'clock  this  evening.  When  first  discovered 
It  was  a  little  north  of  west,  and  passed  out  of  sight  in  a  northeasterly  di- 
rection. Persons  w)^o  saw  it  describe  it  as  one  of  the  most  beautifai  ever 
witnessed.  The  main  body  appeared  nearly  as  large  as  the  moon  when  full, 
and  seemed  to  be  followed  by  a  large  number  of  smaller  bodies,  like  stars, 
very  brilliant  and  of  all  colors.  It  was  accompanied  by  a  loud  noise— some 
describe  it  as  a  very  heavy  explosion,  followed  by  a  noise  as  of  a  heavy  train 
of  cars  in  rapid  motion,  and  by  others  as  of  heavy  continuous  thunder,  ac- 
companied by  a  visible  jarring  of  the  ground.  It  was  noticed  by  parties 
on  the  cars  coming  in  from  Indianapolis  and  on  the  train  from  Toledo.  It 
is  reported  as  having  been  seen  at  Attica,  Delphi,  Rockfield,  Logansport 
and  JBarl  Park. 
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GarRBTt,  l?rp,,  Deeomber  21. — The  people  of  tliTti  place  are  considerabl 
Tplexed  because  of  a  very  remurkable  phenomenon  which  occur  red  this 
eoiDg  about  9  o'clock.    There  was  an  explosion  in  the  air  almost  aa  loud 
a  eaODon,  and  much  sharper^     The  heavens  became  illuminated,  a nd 
erftOBH  became  alarmed  and  rushed  into  the  Btreets.     There  was  a 
Hjg  ionnd  after  the  exploi^ion,  which  lasted  over  five  minutes* 
^;  *Nvn.iE,  III.,  Decembijr  22. — The  granil  and  gorgooaa  meteoric 
ThuTsdaj  night  wa8  tlje  topic  of  interest  here  to-day*    All  who 
tfife  good  fortune  to  witness  the  eight  concur  in  the  opinion"  that  it  was 
nc^iie  ol  resplendent  beauty  and  aublimity.    An  interesting  fact,  in  addi- 
ti  lo  those  telegraphed  by  your  correspondent,  is  tliat  the  passage  of  the 
axing  nieteor  athwart  the  heavens  from  southwest  to  northeast  was  fol- 
ired.  liriit  by  a  hieaing  sound,  caused^  doubtless,  by  the  cleaving  of  the  air* 
<i  then  a  rumbling  sound  like  distant  thunder^  supposed  to  have  boon 
lifted  by  a  rushing  together  of  the  air  to  fill  the  vacnuni, 
Keokuk,  Iowa^  December  22.^ — The  meteor  which  passed  over  this  fity 
t  night  wa«  the  most  brilliant  ever  witnessed  here.    Its  apparent  path 
m  downward  about  forty  degrees  eastward^  and  it  left  behind  a  train  of 
"hi  embracing  all  the  tints  of  the  solar  spectrtim  blended  into  an  illiimi- 
^  bine  and  purple.    This  train  continued  visible  for  more  than  a  min- 
^■iiwnming  a  serpentine  form  in  places  while  drifting  into  obscurity* 
e  height  of  the  meteor  when  it  passed  hero  is  estimated  at  twenty  mi  lea* 
,oti  after  the  flash  a  perceptible  eoncussion  was  felt.    At  Laharpe,  111,,  a 
'stance  of  about  forty  miles  from  here,  the  detonation  resembled  the  report 
a  cannon, and  it  is  thought  that  the  iinal  explosion  occurred  not  far  from 
at  place.    The  meteor  threw  off  a  large  number  of  fragmentary  lights, 
BrRtiNOTO^N,  Iowa,  December  22,— A  large  number  of  citizens  on  the 
at  9  o*elock  this  evening  witnesied  the  descent  of  an  immense  flaming 
le,  which  passed  over  the  city  in  a  direction  east  of  northeast,  and 
tly  went  into  the  earth  somewhere  in  Illinois*    Its  extraordinary  size 
%ident  proximity  to  the  earth  were  remarked,  and  its  light  was  so 
nl  that  many  aver  that  newspapers  could  have  been  read  by  it.  The 
tliAt  followed  it  was  many-hnedt  as  though  composed  of  cooling  parti- 
f  metal.    U  was  seen  also  at  Union ville,  Missouri,  and  at  Fort  Madison, 

I>i>iicnESTiE,  III*,  December  22. — The  most  wonderful  display  of  amote- 
'c  nature  was  seen  at  8:45  last  night.    It  appeared  to  rise  in  the  west^  and 
m  at  its  higheat  elevation  about  three-fifths  of  the  distance  from  th© 
rthcrn  horizon  to  the  zenith.    It  appeared  as  wide  as  the  disc  of  the  sun, 
Intil  was  about  thirty  degrees  in  lengthy  emitting  in  appearance  sparks 
lb  of  fire.    Time  in  view^  about  thirty  set^onds;  disappearing  about 
degrees  above  the  horizon  in  the  northeast. 
Qt-tucY^  III,,  December  2!^* — The  brilliant  meteor  of  last  night  has  been 
jfeoeral  theme  of  conversation  here  to-day. 

£otrtsvtLLK,  Ky,,  December  22. — A  telegram  from  Bloomington,  Indiana, 
tb'  '  :itcd  Press  agent  at  Louisville,  says  Prof*  Wylie,  of  the  Indi- 
%  1  ly,  distinctly  saw,  for  three  minutes,  the  meteor  of  last  evening* 

Prul*  WUliam  Black,  of  Keokuk.  Iowa,  remarks  :    *'The  brilliant  mete- 
>  display  of  lai*t  evening  was  quite  a  remarkable  event  in  the  history  of 
science  in  which  the  phenomenon  is  embraced.    Ordinary  shooting  stars 
of  freqaent  oeeurrence,    .No  audible  sound  proceeds  from  them,  be* 
they  lire  bodies  of  feeble  density,  and  are  generally  dissipated  or  con- 
while  yet  at  an  altitude  of  fifty  miles  above  the  earth's  surface.  But 
tacle  of  a  doxzling  detonating  meteor,  as  the  one  of  l&ftt 
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"  Coming  from  a  coBmical  oloud  in  stellnr  epace,  the  fire  ball  appeared 
in  the  heavens  over  l^orthern  Missouri  and  Southern  Iowa  at  an  aUtiutlertf 
about  twenty 'five  degrees  above  the  horizon.  The  light  inuHt  have  altrsf  i- 
ed  the  attention  nf  multitudes  of  persons  m  far  nwrth  as  lJjibn<[ue.  Iowa,  iind 
as  far  south  as  Memphis,  Tenn.  From  Rueh  data  as  eouki  be  obtained.  il# 
apparent  path  was  downward  about  forty  degrees  eastward,  and,  owing  to 
inc  existence  of  tibrous  cirrus  clouds  in  the  upper  atmospliere,  it  left  behbid 
a  train  of  light  embracing  all  the  tints  of  the  solar  ftpectrum,  blended  iuu>Ji 
beautiful  blue  and  purple*  From  a  eomparison  of  numerous  report-^  and 
statements,  it  is  computed  that  the  height  of  this  meteor  at  the  firwt  iti^tant 
of  apparition,  was  I  GO  miles  and  at  the  instant  of  its  disappearance  prubtiblj 
twenty  miles,  the  length  of  its  visible  path  being  more  than  130miles»  which 
distance  was  described  by  the  nucleus  in  about  ten  seconds,  although  the  train 
of  light  which  followed  eontinm^d  visible  for  more  than  a  minute,  assuming 
a  serpentine  form  in  places  while  drifting  into  obscurity.  8oon  after  lh« 
flash  quite  a  perceptible  concu^^sion  must  have  .been  felt  about  200  milee  ia 
every  direction,  uenterijig  in  the  vicinity  of  La  Harpe,  UK,  at  which  plaM 
the  detonation  resembled  the  report  of  a  cannon* 

Before  the  final  explosion^  however,  quite  a  large  number  of  fragmea- 
tary  lights  were  detached  from  the  main  nucleus,  by  process  of  the  eoop- 
mous  heat.  The  column  of  smoke  resulting  from  the  combustion  tnmi  ha?6 
been  a  thousand  feet  in  diameter. 

^*Tbe  exact  height  of  the  fire-ball  at  the  time  of  the  final  explos-ion  ami 
disappearance  cannot  be  accuratcJy  determined,  bnt  it  is  evident  from  the 
acecleratinJ  density  of  the  lower  atmosphere^  that  it  was  not  within  twenty 
miles  of  the  earth's  surface*  Of  800  detonating  meteors  found  recorded  In 
scientific  journals,  some  attended  by  almost  deafening  reports,  and  mMch 
more  brilliant  than  the  one  last  evening,  none  have  descended  within  twenty 
milea  of  the  surface  of  the  earth  before  final  combustion.  It  is  not  untre- 
qiieutf  however,  after  the  main  explosion^  for  fragments  to  reach  the  earth 
as  aerolites/" 

As  Seen  AT  Chic acio.— The  meteor  which  flashed  across  the  country  froro 
the  southwest  to  the  north  east,  on  Thursday  evening,  passed  south  of  Chi* 
cago;  along  its  southorn  horizon,  in  fact.  Persons  on  the  streets,  at  abont 
9  o^clock.  however,  noticed  the  reflection  of  its  light  This  diffused  light 
flashed  overhead  like  that  from  rapid  lightning  flashes  below  the  horijEOn 
013  a  summer^s  night.  These  flashes  followed  each  other  in  quick  sueees- 
Bion,  and  were  reflected  on  the  snow  for,  perhaps,  three  to  five  seconds. 
Ihe  light  was  perfectly  white,  not  so  bright  or  palpable  as  that  reHected 
"  iro  a  dibitant  thunder  storm,  and  shimmered  like  the  aurora  boreaJiB^ 
which  it  resembled  more  than  anything  else,  except  that  it  had  no  radiating 
points,  no  oatlines,  but  was  diffused  over  the  entire  sky.  Before  any  one 
had  time  to  get  over  the  surprise  and  tarn  to  see  whence  it  came,  it  was 
gone.  It  was  not  known  then  that  a  meteor  had  crossed  the  heavenSj  and 
there  were  various  speculations  by  the  few  who  saw  it  m  to  the  cause.  One 
thought  that,  by  some  means,  all  the  street  lamps  had  flashed  up  suddeuly, 
as  gas  has  been  observed  to  do  in  bouses^  and  that  the  light  was  thus  i"^ 
fleeted  from  the  clouds.  Another  attributed  it  to  the  aurora  boreal  is,  and 
another  to  some  unusual  electric  condition  of  the  atmosphere,  and  supported 
bis  belief  with  the  statement  that  a  rumbling  sound,  as  of  thunder,  and  a 
trembling  of  the  earth  accompanied  it.  The  writer,  who  was  on  Pnrk 
avenue,  near  Kobey  street^  at  the  time,  and  was  brought  to  a  halt  by  it,  did 
not  actually  hear  any  noisct  nor  feel  any  trembling  of  the  earth,  though  he 
had  an  impression  as  to  both — as  though  the  ghosts  of  those  two  phenomeaa 
were preBent,    It  may  have  been  that  this  impression  arose  from  the  fact 


THE  METEOR  OF  DECEMBER  21,  1876. 


45 


these  results  generally  follow  the  seeing  of  a  flash  of  lightning.  It  was 
ral  at  the  moment  to  attribute  the  flash  to  lightning,  whereupon  nerve 
?ar  were  at  once  put  in  readiness  to  feel  the  tremble  and  hear  the 
der  in  confirmation  of  the  evidence  given  by  the  eye. 
correspondent  of  the  Times,  down  in  Indiana,  speaking  of  the  phenom- 
,  nicely  avoids  the  point  of  libel  by  stating  that  "an  alleged  earth- 
e    passed  over  that  section. 

ALESBURQ,  III.,  December  22. — This  community  was  startled,  between 
d  9  o'clock  last  night,  by  a  large  and  brilliant  meteor  passing  in  a 
leasterly  direction  over  the  city.  Prof  Comstock,  of  Knox  College, 
*  the  following  description  of  it  in  this  evening's  Republican- Register  : 
family  were  startled  by  a  brilliant  flash  of  light  which  fell  upon  the 
et  in  the  presence  of  lamp-light  as  being  green.  The  children  gave  the 
n  and  rushed  to  the  south  door,  just  in  time  to  see  the  explosion  of  a 
idid  meteor.  They  say  it  was  red,  blue,  and  all  colors,  like  a  rocket, 
light  cast  upon  the  clouds  had  a  greenish  tint.  I  was  too  late  to  see 
hing,  though  it  could  not  have  been  more  than  ten  seconds  from  the 
the  alarm  was  given  until  I  was  in  the  open  air.  However,  in  about 
minutes  (estimated,  not  observed),  a  tremendous  explosion  occurred, 
isting  of  two  reports,  with  an  interval  of  about  a  half-second.  Every 
low  in  the  house  seemed  to  rattle,  and  the  solid  earth  to  tremble.  It 
4y  resembled  a  heavy  clap  of  thunder.  If  the  time  between  the  flash 
the  report  was  five  minutes,  the  distance  must  have  been  somethinff 
sixty  miles,  and  the  angle  of  elevation,  as  near  as  can  be  estimated 
the  testimony  of  the  observers,  would  give  a  height  of  le?s  than  forty 

i. 

(EWI8T0N,  III.,  December  22. — On  Thursday  evening  at  8:45,  a  magnifi- 
meteor,  apparently  as  large  as  a  flour  barrel,  passed  nearly  directly  over 
place,  from  west  to  a  little  northeast.  It  left  behind  it  a  luminous  trail 
*e  over  40  degrees  in  length,  and  occupied  about  a  full  minute  in  pass- 
icross  the  heavens.*  The  passage  of  the  meteor  was  followed  by  a  loud 
rt  that  shook  the  earth  and  greatly  alarmed  the  people.  Houses  trem- 
violently,  and  many  persons  ran  outdoors  in  tremor.  After  the  first 
rt  a  heavy  rumbling  sound  seemed  to  pass  over  from  the  east  to  the  south- 
,  and  could  be  heard  for  five  minutes.  The  meteor  lighted  up  the 
ts  as  bright  as  day.  The  wonderful  phenomenon  almost  caused  a  ter- 
disaster  in  Beadle's  Opera  Hall,  where  a  large  audience  were  witness- 
i  play  by  a  local  company.  The  flash  of  the  meteor  lighted  up  the  hall 
a  sudden  glare,  and  the  cry  of  "fire"  w^as  raised.  Instantly  the  audi- 
were  in  a  panic,  and  hundreds  made  frantic  efforts  to  get  through  the 
way.  Only  the  prompt  action  of  a  few  cool  men  prevented  a  rush  down 
tairway  that  must  have  resulted  in  many  women  and  children  being 
led.  Order  was  soon  restored,  and  no  one  sustained  serious  injuries. 
HiCAOO  Tribune  Editorial. — The  unusually  brilliant  meteor  which 
id  over  the  States  of  Kansas,  Missouri,  Illinois,  Indiana,  Ohio  and 
isylvania  appears  to  have  toliowed  a  path  that  was  very  much  curved 
respect  to  a  plane  perpendicular  to  the  earth's  surface.  Unfortunately, 
of  the  numerous  notices  of  the  stranger  that  have  come  to  hand  give 
Edition  with  sufficient  accuracy  to  permit  a  calculation  to  bo  made  of  its 
je.  In  order,  however,  to  believe  that  all  of  them  should  be  approxi- 
ly  correct,  it  is  necessary  to  assume  that  the  path  was  several  scores  of 
I  above  the  surface  of  the  earth,  and  nearly  parallel  thereto,  during  the 
t  over  Illinois,  This  view  is  supported  by  the  testimony  of  an  observer 
ilparaiso,  Ind.,  who  heard  the  noise  in  from  three  to  four  minvil^^  «l1X.^t 
laflh.    Taking  4,6  seconds  per  miJeas  the  rate  at  whicVi  aouiid 
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through  the  atmosphere,  this  would  give  the  distance  of  the  meteor  from 
Valparaiso  as  forty  to  fifty  miles.  It  appears  to  have  been  subject  to  dh- 
merous  minor  explosions  in  its  visible  flight  and  as  it^  surface  became  more 
rapidly  heated  than  the  interior  by  friction  in  passing  through  our  atmos- 
phere. The  Indiana  observations  indicate  that  it  was  almost  entirely  dis- 
sipated into  fragments  before  it  ceased  to  be  visible.  The  last  portions 
probably  fell  to  the  earth  in  New  York  State ;  but  none  of  them  may  be 
large  enough  to  constitute  what  we  call  a  "good  find.'*  It  appears  probible 
that  the  meteor  was  less  largely  composed  of  iron  than  is  the  case  with 
meteorites  that  are  found  in  large  masses,  as  an  earthy  consistence  is  most 
favorable  to  such  disintegration  as  is  testified  to  by  the  majority  of  observers 
of  the  meteor  under  notice. 

Indianapolis  Account. — A  remarkable  meteor  was  observed  in  Kansas, 
Missouri,  Indiana,  Illinois  and  Ohio  on  the  21st  inst.,  which  gave  forth  a 
brilliant  light  and  exploded  with  a  loud  noise,  like  the  sound  of  a  cannon  or 
a  heavy  clap  of  thunder.  As  seen  at  Indianapolis,  it  was  followed  by  a 
train  of  smaller  meteors,  estimated  at  nearly  one  hundred.  Its  color  changed 
from  yellow  to  green  and  crimson.  A  low,  hissing  noise  was  heard  when  it 
was  directly  overhead,  and  a  rumble  like  a  train  of  cars  followed  its- 
passage. 

According  to  the  best  authorities  meteors  are  small  planetary  bodieSr 
partly  disseminated,  partly  grouped  in  annular  zones,  which  revolve  in 
elliptical  orbits  round  the  sun.  When  these  small  planetary  bodies  come 
within  the  sphere  of  the  earth's  attraction  they  obey  its  influence,  and. 
darting  down,  give  rise  to  the  phenomena  of  shooting  stars  and  meteoric 
stones.  As  these  bodies,  while  obeying  the  earth's  attraction,  traverse  our 
atmosphere  with  planetary  velocity  they  would,  no  doubt,  cause  a  terrible 
bombardment,  and  from  their  vast  numbers  render  our  planet  absolutely 
uninhabitable  if  their  very  speed  had  not  been  made  the  means  of  neutral- 
izing their  otherwise  disastrous  effects:  for,  raised  to  incandescence  by  the 
atmospheric  friction  engendered  by  their  enormous  velocity  of  from  eighteen 
to  thirty-six  miles  per  second,  by  far  the  greater  portion  of  the  aerolites 
are  dissipated  by  heat,  and  a  small  number  only  reaches  the  surface  of  the 
earth  in  a  solid  form. 

Flammarion  accounts  for  the  light  displayed  in  the  movement  of  bolides 
or  solid  meteors  as  being  entirely  due  to  the  heat  produced  by  the  compres- 
sion of  the  air,  and  for  their  explosions  and  the  falling  of  aerolites  to  the 
earth,  by  the  unequal  pressure  upon  different  portions  of  the  bodyl  "Attrib- 
uting to  the  bolide  a  speed  of  four  and  one-half  miles  per  second, — ^by  no 
means  an  exagerated  estimate,  M.  Haidinger  calculates  the  resisting  pres- 
sure which  it  meets  with  from  the  air  at  more  than  twenty-two  atmos- 
pheres. Such  a  pressure  evidently  tends  to  crush  the  body  which  is  exposed 
to  it,  and  if  this  body  in  its  more  or  less  irregular  shape  and  constitation 
offers  portions  of  itself  which  are  more  opposed  than  the  others  to  the  ac- 
tion of  this  pressure,  these  portions  may  give  way  and  become  suddenly 
detached  from  the  bolide." 

Mr.  R  1\  Greg,  published  some  years  since  in  the  American  Journal  cf 
Science  a  pamphlet  giving  an  arrangement  of  meteorites  based  on  their* 
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mineralogical  and  structural  characters,  in  which  he  divided  them  into 
three  classes:  aerolites,  siderolites  and  aerosiderites;  the  first  containing^ 
little  or  no  iron  and  the  latter  two  composed  largely  of  that  mineral.  The 
intensely  magnetic  power  of  meteorites  was  demonstrated  conclusively  by 
the  action  of  one  described  by  Dr.  Massena,  of  Brazil,  in  1868.  He  says, 
this  aerolite  so  disturbed  the  magnetic  instruments  that  the  declinometer 
turned  its  pole  from  the  north  to  the  west;  the  horizontal  magnometer 
timed  toward  the  west  ei^ht  divisions  of  the  scale ;  the  vertical  magnome- 
ter fell  in  its  center  of  gravity,  and  finally  the  compass  oscillated  fifteen  de- 
grees from  east  to  west." 

Numerous  analyses  have  been  made  of  meteoric  stones,  most  of  which 
demonstrate  the  existence  of  iron  in  large  proportions,  frequently  as  much 
16  ^  per  cent.,  but  as  indicated  in  the  classification  of  Mr.  Greg,  sometimes 
rery  small  quantities  are  present.  In  such  meteorites  the  mass  is  found  to 
consist  principally  of  silica  and  alkalies.  Meteoric  stones  have  been  found 
n  various  parts  of  the  world,  some  of  the  largest  of  which  were  discovered 
n  Greenland  by  a  scientific  expedition  from  Sweden,  in  1870,  the  largest 
reighing  about  25  tons  and  having  a  maximum  sectional  area  of  42  square 
eet;  another  weighed  21  tons,  others  9  and  10  tons.  Another  colossal  aero- 
ite  was  brought  from  Charcas,  in  Mexico,  which  weighed  \h\  cwt.,  and  was 
tf  the  shape  of  a  truncated  cone.  Smaller  ones  weighing  from  a  pound  or 
two  up  to  300  or  400  lbs.,  are  of  very  common  occurrence. 
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The  disaster  which  befell  the  slumbering  people  of  Bdckergunge,  Noak- 
hally  and  neighboring  districts  of  Eastern  Bengal  on  the  night  of  the  SIst 
of  October,  1876,  was  probably  one  of  the  most  fearful  and  terrible  in  its 
results  that  has  ever  visited  any  portion  of  the  earth  since  the  T^'oachian 
delage.  Without  warning,  the  waters  of  the  Bay  of  Bengal  were  suddenly 
driven  upon  the  land  in  a  single  overwhelming  wave,  from  ten  to  thirty  feet 
high,  submerging  several  outlying  inhabited  islands,  and  sweeping  inland 
jome  five  or  six  miles.  The  official  statement  in  the  Bombay  Gazette  gives 
the  details  as  follows: 

•*An  oflScial  minute  by  Sir  E.  Temple,  respecting  the  effects  of  the  cy- 
crlone  and  storm  wave,  says:  'I  visited  the  islands  of  Sundeep,  Hattia^ 
^ahbuzpore,  and  the  western  coast  of  the  river  district  of  Backergunge. 
In  all  the  localities  visited  I  took  the  number  in  each  of  the  villages,  and 
btd  the  precise  mortality  in  each  house  ascertained  in  my  prescenco  on  the 
spot,  to  prevent  the  possibility  of  deception.  From  authentic  data  thus 
obtained,  I  was  able  to  check  the  local  estimates  and  measure  the  actual 
mischief  done.  Messrs.  Reynolds,  Beverly,  Dr.  Weir  and  the  local  officials 
accompanied  me.  We  apprehend  that  in  an  area  of  3,000  square  miles  about 
1.162,000  persons  had  been  suddenly  thrown  more  or  less  in  danger,  of 
whom  215,000  must  have  perished.  This  is  only  an  estimate.  The  exact 
number  is  not  known  yet,  and  perhaps  never  will  be.    The  storm-wave  rose 
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to  the  height  of  ten  or  twenty  feet.  Tlic  Noakhally  people  think  it  came  from 
the  sea  up  the  Meghna  with  salt  water,  and  then  the  cyelone  turned  it  round 
and  rolled  the  fresh  water  of  the  river  down ;  the  refluenco  caused  the  piling 
up  of  the  fresh  and  salt  water,  which  rushed  over  the  surrounding  dis- 
tricts;  drowned  bodies  were  carried  great  distances;  corpses  began  to  pu- 
trefy before  the  waters  retired.  The  Mahometan  population  have  no  crema-  ; 
tion,  and  the  musses  of  corruption  of  human  and  animal  bodies  were  fre-  j 
quent,  ])resenting  a  sickening  spectacle.    Alany  corpses  were  seen  at  sea;  ^ 
the  bodies  of  living  and  dead  were  borne  across  the  arm  of  the  sea  from  ! 
Sundcep  to  Chittagong,  the  former  clinging  to  the  roofs  of  their  own  ; 
houses.    The  force  of  the  inundation  appears  to  have  lasted  from  midnight  ) 
to  two  o'clock  in  the  morning.    By  daybreak  there  was  much  subsidence  of  ! 
the  flood,  and  by  noon  the  survivors  came  down  from  the  trees  and  regained  ' 
terra  firma.    The  boats,  great  and  small,  which  constitute  the  only  means  ' 
of  carriage  in  these  tracts,  are  all  lost.  The  Noakhally  authorities  were  thus  ' 
bereft  of  resources  for  moving  across  the  floods,  and  this  was  a  very  hard  ^ 
case  on  the  Hattia  Islands,  where  the  people  were  for  three  days  succorless. 
In  the  Backergunge  District  the  boats  were  saved,  but  much  wealth  was 
lost  almost  entirely,  in  the  form  of  agricultural  crops  or  cattle.    With  the 
exception  of  Dowlutkhan,  a  trading  town,  which  was  clean  destroyed,  8,000 
inhabitants,  a  quarter  of  the  number,  perished.     On  approaching  it  we 
steamed  for  two  miles  through  the  creek ;  the  banks  were  strewn  with 
human  bodies."* 

The  India  correspondent  of  the  London  T elegraph  writes  that  three  waves 
in  succession,  varying  from  ten  to  twenty  feet  in  height,  swept  over  the 
doomed  district.  Many  who  survived  the  first  shock  were  overwhelmed  in 
the  second  or  third  wave,  and  drowned  before  they  eould  reaoh  a  place  of 
ref\ige.  The  women  and  children  naturally  were  the  most  numerous  vic- 
tims, though  some  were  washed  into  the  branches  of  trees  and  tberehy 
saved.  The  trees,  indeed,  were  thickly  peopled  that  dreadful  night  until 
daylight  broke,  and  then  it  was  found  that  not  a  few  had  escaped  from 
drowning  only  to  perish  of  cold.  In  one  tree  a  man  hugging  a  pig  was 
seen  close  to  a  young  woman  clasping  her  babe  to  her  b^som.  The  Tatter 
two  were  alive  and  unhurt,  while  the  two  former  were  stiflTened  in  death. 
The  long,  sharp  thorns  of  the  madar  tree  saved  some  scores  of  women  hy 
catching  their  dresses  and  holding  them  fast  till  the  wave  had  passed  on- 
wapd. 

The  correspondent  of  the  London  Times  writes  from  Calcutta,  Xovem- 
ber  19th  as  follows: 

*' Further  details  received  regarding  the  cyclone  of  the  31st  of  October 
prove  it  to  have  been  one  of  the  most  terrible  calamities  on  record.  Esti- 
mates based  on  oflicial  returns  from  each  police  section  put  the  loss  of  life 
in  the  districts  of  Backergunge,  ^Noakhally  and  Chittagong  at  not  less  than 
215,000.  Probably  this  figure,  enormous  as  it  appears,  is  still  short  of  the 
truth.  Three  large  islands — Dakhin  Shahabnzpure,  Hattia  and  Sundecp 
— and  numerous  small  islands  were  entirely  submerged  by  the  storm-wave, 
and  also  the  mainland  for  some  five  or  six  miles  inland.  These  islands  are 
all  situated  in  or  near  the  estuary  of  the  Meghna,  a  river  formed  by  the 
confluence  of  the  Ganges  and  Brahmapootra  Hi  vers,  the  largest  being 
Dakhin,  Shahabuzpore,  in  extent  800  square  miles,  with  a  population  of 
about  240,000.  The  population  of  Hattia  and  Sundeep  ,togetlier  is  about 
100,000.  Up  to  11  p.  m.,  on  the  night  of  the  catastrophe,  there  were  no 
signs  of  danger,  but  before  midnight  the  storm  wave  swept  over  the  island 
to  a  depth  in  places  of  twenty  feet,  surprising  the  people  in  their  beds. 
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ppily  it  is  the  custom  in  those  districts  to  plant  dense  groves  of  trees, 
efly  c^coanut  and  palm,  round  the  villages.  The  trees  afforded  shelter 
the  villagers,  and  almost  all  the  survivors  saved  themselves  by  climbing 
ong  their  branches.  Some  took  refuge  on  the  roofs,  but  the  water  enter- 
;  the  houses  burst  off  the  roofs,  and  the  receding  waves  carried  them  out 
sea,  with  the  people  still  clinging  to  them.  A  few  were  carried  thus  from 
ndeep  across  the  channel,  ten  miles  broad,  to  Chittagong,  but  the  vast 
jority  wore  never  heard  of  again.  The  country  is  perfectly  flat,  and 
jrefore,  trees  were  the  only  secure  refuge.    Almost  every  one  perished 

10  failed  in  reaching  trees.  There  is  scarcely  a  household  in  the  islands 
d  adjacent  coast  that  has  not  lost  many  of  its  members.    The  cattle  were 

drowned.  All  the  boats  were  swept  away,  and  as  wheeled  carriages 
ire  unknown  in  those  delta  districts,  the  people  were  thus  deprived  of 
^ans  of  communication.    Almost  all  the  civil  officers  and  police  officials 

Dakhin  Shahabuzpore,  except  the  Deputy  Magistrate  in  charge,  por- 
ted. 

A  strange  fact  about  the  disaster  is  that  in  Dakhin  Shahabuzpore  and 
ittia  most  of  the  damage  was  done  by  the  storm  wave  from  tne  north 
eeping  down  the  Meghna.  Several  theories  have  been  started  to  account 
•  this.  One  is  that  the  cyclone,  forming  in  the  bay,  struck  the  shore  first 
ar  Chittagong,  and  went  north  for  some  distance,  and  then  turned  south* 
ird  again.  Another  is  that  the  wind  blew  back  the  waters  of  the  Meghna, 
lich  rebounded  with  terrific  force  when  the  pressure  relaxed.  A  third 
pposition  is  that  there  were  two  parallel  storms,  with  a  center  of  calm 
tween  them.  The  first  or  third  theory  seems  most  probable,  as  in  Sun- 
ep  and  Chittagong  the  destruction  came  from  the  south. 

The  condition  of  the  survivors  is  better  than  might  have  been  expected, 
lere  was  much  distress  for  two  or  three  days,  but  things  are  now  improv- 
DT.  Backergunge  is  a  groat  rice-producing  district.  Its  peasantry  are  the 
>st  prosperous  in  Bengal.  Their  stores  arc  mostly  kept  under  ground, 
d  have  been,  of  course,  thoroughly  soaked  ;  but  it  is  believed  that  they 
e  not  seriously  damaged.  Wherever  Sir  R.  Temple  went  he  saw  the  peo- 
3  drying  their  grain  in  the  sun.  The  cocoanuts  will  help  to  give  subsis- 
ice  till  the  harvest.  The  growing  crops,  which  were  nearly  ready  for 
iping,  and  which  gave  splendid  promise,  have  suffered  greatly,  but  will 

11  yield  a  fair  harvest.  For  some  days  much  disorder  prevailed,  and  rob- 
ries  were  attempted.  This  state  of  things  was  soon  rectified.  About 
cty  relief  centers  have  been  established.    Persons  actually  destitute  will 

relieved,  but  no  large  sums  will  be  spent.  It  is  believed  that  all  dan- 
r  of  distress  will  be  over  after  two  or  three  weeks.  The  district  officers 
e  acting  with  great  energy.  Sir  E.  Temple  started  for  the  scene  of  the 
sfortune  immediately  the  news  was  received  in  Calcutta,  and  he  person- 
y  visited  the  suficring  districts,  going  from  village  to  village,  and  making 
luiries  regarding  the  extent  of  the  disaster.  He  returned  to  Calcutta  on 
lursday. 

CYCLONES  OF  OTHER  PERIODS. 

"One  of  the  earliest  cyclones  of  which  details  have  been  recorded  oc- 
rred  not  in  the  usual  season,  but  in  December,  1789.  It  was  accompanied 
a  huue  storm  wave,  which  broke  on  the  coast  at  Coringa,  near  the  mouth 
the  Godavery.  In  this  case,  as  in  several  other  cases  on  record,  the 
ist  was  swept  by  three  successive  waves,  the  first  of  which  drove  all  be- 
•e  it,  and  flooded  the  town  with  several  feet  of  water;  the  second  over- 
>ped  the  first,  and  covered  all  the  neighboring  district,  while  the  tlurd 
shed  its  waters  overall.    ^Nearlyall  the  town,  with  HO,OOQ  \xv\\twV\\.«kiXvV«i^ 
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was  destroyed,  while  the  shipping  at  anchor  in  the  bay  was  thrown  far  up 
on  to  the  land.  This  very  spot  was  visited  by  an  almost  equally  destructive 
cyclone  wave  in  1839.  On  October  Slst,  1831,  one  hundred  and  fifty  miles 
of  the  country  at  the  mouth  of  the  Ganges  was  swept  by  a  wave  which  ob- 
literated three  hundred  native  villages  and  destroyed  10,000  of  the  inhabi- 
tants. Other  destructive  hurricanes  are  recorded  as  having  occurred  on 
the  same  coast  on  October  7th,  1832,  and  September  21st,  1839.  On  October 
2l8t,  1833,  a  wave  swept  the  mouth  of  the  Hooghly,  and  overwhelmed 
10,000  people;  while,  on  the  21st  of  the  previous  May,  three  successive 
waves,  as  at  Coringa,  swept  away  hIx  hundred  villages  and  destroyed  50,000 
people.  The  last  of  these  waves  was  nine  feet  higher  than  the  highest  tide, 
and  the  barometer  is  said  to  have  suddenly  fallen  as  much  as  two  inches. 

"In  the  Calcutta  cyclone  of  October  5,  1804,  the  devastation  was  almost 
solely  due  to  the  eflect  of  the  cyclone  wave,  the  extent  of  country  laid  under 
water  having  been  1,500  square  miles.  It  was  of  little  avail  that  the  banks 
of  the  Hooghly  and  its  feeders  and  the  island  at  its  mouth  were  protected  by 
dikes  and  embankments  of  from  eight  to  ten  feet  high ;  these,  even  if  they 
had  been  strong  enough  to  withstand  the  shock  of  the  wave,  were  far  over- 
topped by  it,  and  the  land  inside  laid  under  water  to  a  depth  of  from  six 
feet  to  eighteen  feet.  In  the  Hooghly  the  greatest  height  of  this  memorable 
cyclone  wave  recorded  was  sixteeii  and  a  half  feet  above  high  spring-tide 
level,  and  about  twenty -seven  feet  above  the  mean  level  of  tne  sea.  Even 
as  far  up  as  Calcutta  it  was  about  the  same  height  as  the  highest  spring- 
tide, and  fourteen  and  a  half  feet  above  mean  sea  level.  The  wave  was  felt 
as  high  up  as  Mehurpore,  on  the  Matabangha.  The  lot^s  of  life  directly  caused 
by  the  storm  wave  was  not  less  than  50,000,  and  would  probably  have  been 
enormously  greater  had  the  wave  caught  the  people  asleep,  as  has  been  the 
case  at  Backergunge. 

*'In  the  brief  space  of  one  month  alter  the  Hooghly  disaster  of  1864,  on 
November  5,  a  scarcely  less  destructive  wave  dashed  over  the  aoast  at  Mas- 
ulipitam,  at  the  mouth  of  the  Klstnah,  where  the  curve  of  the  coast  is  pre- 
cisely of  a  nature  to  intercept  and  concentrate  the  power  of  such  a  wave. 
The  loss  of  life  in  this  case  was  something  like  35,000  people.  Only  three 
years  later,  November  1,  18(37,  the  Calcutta  district  had  another  similar 
visitation,  happily  not  nearly  so  destructive,  as  only  1,000  lives  were  lost, 
though  30,000  native  huts  were  swept  away. 

"Of  all  recorded  previous  catastrophes  of  this  kind,  the  most  terrible 
occurred  in  18G2,  and  the  natives  still  remember  it  as  the  banya,  or  flood  of 
1229  B.  8.  This  cyclone  appears  to  have  had  a  very  wide  range,  crztendlng 
far  inland,  and  to  the  east,  and  far  beyond  Calcutta  to  the  west.  It  swept 
over  all  the  islands  at  the  mouth  of  the  Hooghly  and  over  the  neighboring 
coasts.  Fortunately  the  wave  broke  in  the  early  evening,  and,  as  the  cy- 
clone had  been  raging  for  some  time,  the  people  were  in  some  measure  pre- 
pared. Still,  it  is  stated,  100,000  of  the  inhabitants  and  as  many  oattJe 
were  destroyed,  and  property  to  the  extent  of  more  than  1,000,000  rupees." 


REMARKABLE  AURORAL  DISPLAY  IN  COLORADO. 

The  interesting  meteorological  occurrence  of  the  23d  ult.,  consisted  in 
the  simultaneous  appearance  of  several  parhelia  or  mock  sans,  connected 
with  one  another  by  a  white  horizontal  circle  or  halo,  at  the  same  height 
above  the  horizon  as  the  sun.  The  sun  was  surrounded  by  two  conoentrio 
circular  coronfe,  and  an  arc  of  another  circle  whose  centre  was  in  the  aenith 
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ouched  the  outer  circle  which  snrrounded  the  sun.  There  were  traces  of 
•ther  arcs  of  circles,  but  none  which  were  very  distinct.  The  primary  or 
nner  circle  around  the  sun  was  at  a  distance  of  twenty-two  degrees,  con- 
equently  had  a  diameter  of  forty-four  degrees.  The  outer  circle  was  at  a 
listance  of  forty-five  degrees,  or  had  a  diameter  of  ninety  degrees. 

The  circle  whose  centre  was  in  the  zenith  had  a  diameter  of  thirty-six 
iegrees — eight  degrees  less  than  that  nearest  the  sun.  This  circle,  or  rather 
irc  of  a  circle,  as  also  the  entire  circle  next  the  sun,  were  very  brightly 
inted  with  the  prismatic  colors;  red  occupying  the  centre  of  the  luminous 
;ircle,  indigo  and  violet  the  outer  part,  shading  away  by  insensible  degrees 
ill  they  were  blended  with  the  general  color  of  the  sky.  The  color  of  the 
}ky  inside  of  the  principal  circle  was  an  intense  dark  blue,  sometimes 
beautifully  flecked  with  white  clouds,  while  the  space  inside  the  zenith 
L-irde  was  even  of  a  darker  blue,  and  at  times  almost  black,  with  purplish 
tinge. 

The  most  satisfactory  explanation  of  this  curious  but  rare  phenomenon 
lA  to  attribute  it  to  the  refraction  and  reflection  of  light,  due  to  a  peculiar 
state  of  the  atmosphere.  When  the  moisture  of  the  atmosphere  congeals 
into  snow  or  frost,  ih  assumes  various  crystalline  forms.  Under  certain  cir- 
cumstances the  form  of  these  crystals  is  such  that  the  faces  are  inclined  to 
each  other  in  an  angle  of  sixty  degress.  A  ray  of  light  passing  through  a 
crystal  of  ice  of  this  form  would  be  refracted  from  a  straight  line  at  an 
angle  of  twenty -two  degrees.  To  the  eye  of  an  observer,  therefore,  the 
halo  would  appear  at  a  distance  from  the  sun  equal  to  twentp-two  degrees. 
This  theory  is  also  an  explanation  of  the  order  in  which  the  colors  occur. 
The  ratio  of  refraction  of  the  violet  ray  being  greater  than  the  red,  the 
former  would  occupy  the  part  of  the  halo  farthest  from  the  sun.  The  sec- 
ondary halos  and  parhelia  are  probably  the  result  partly  of  reflection  and 
partlj'  of  double  refraction. 

Similar  phenomena  have  been  described  by  Aristotle,  Pliny,  Scheiner, 
Descartes  and  others,  the  best  description  being  that  of  Hevelius,  as  ob- 
served by  him  at  Dantzic  on  the  20th  of  February,  1661.  Parhelia  very 
seldom  remain  visible  more  than  two  hours.  That  of  the  23d  inst.  was  of 
longer  duration  tlmn  any  heretofore  recorded,  being  distinctly  visible  for 
over  five  hours. — Boulder  News. 

In  connection  with  some  electric  experiments  elucidatory  of  the  phe- 
nomena of  the  auroras,  Plante  states  that  one  might  conclude  that  the 
aurora  results  from  the  diftusion  in  the  upper  strata  of  the  atmosphere 
around  the  magnetic  poles  of  the  positive  electricity  emanating  from  the 
polar  regions  themselves;  which  emanations  may  take  place  either  ob- 
ucurelj',  when  no  obslacle  is  interposed,  or  may  take  place  visibly,  as  auroral 
light,  by  meeting  with  aqueous  masses  either  in  the  solid  or  liquid  state; 
which  matter  is  vaporized  by  the  heat  evolved  in  the  electric  discharge, 
and  is  subsequently  again  precipitated  either  as  rain  or  snow  at  the  surface 
of  the  globe. 


THE  CLOUD  BURSTS  IN  NEVADA. 

The  San  Francisco  Bulletin  says:  "Nevada  has  again  been  visited  with 
the  meteorologic  phenomena  of  cloud-bursts.  Heavy  rains  prevailed  all  over 
Vevada,  but  the  cloud-bursts,  as  two  years  ago,  seem  to  have  been  confined 
o  the  eastern  portion  of  the  State.  The  recent  calamity  near  Eureka  has 
>eeD  the  more  destructive,  and  it  is  a  little  singular  that  the  phenomenon 
hoald  have  occurred  within  a  few  minutes  of  the  same  time  aft  iViaiX* 
wo  years  ago,  on  the  aame  day  of  the  month,  caused  such  a  \arg^  d^«>lT\x^ 
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tion  of  property.  Meteorology  is  one  of  the  least  understood  of  all  the 
Bciences,  but,  from  the  investigations  which  have  been  made,  there  is  reason 
to  believe  that  as  more  knowledge  is  obtained  it  may  be  reduced  to  an  exact 
science  in  the  same  manner  as  astronomy.  It  has,  to  some  extent,  been 
demonstrated  that  storms,  as  other  natural  phenomena,  move  in  cycles  of 
time  and  place.  Scientists  will,  therefore,  be  led  to  the  inquiry  whether 
any  reasonable  conclusion  can  be  deduced  from  the  occurrences  on  Sunday 
night  and  those  of  two  years  ago  at  Eureka.  The  investigations  which 
were  made  after  the  cloud-bursts  of  1874  resulted  in  the  theory  that  these 
interior  water- spouts  were  caused  by  clouds  heavily  charged  with  rain  in  a 
dense  state  coming  in  contact  with  some  lofty  peak.  The  fact  that  they 
usually  occurred  in  mountainous  regions  adds  weight  to  this  theory.  The 
cloud-burst  of  Sunday  at  Eureka,  was  not,  according  to  the  account  tele- 
graphed, of  such  power  and  force  as  that  occurring  in  1874.  But  the  loss  of 
life  has  been  greater  this  time,  although  the  destruction  of  property  is  less. 
Two  years  ago  the  burst  caused  such  a  torrent  of  water  to  pour  through  the 
streets  of  Eureka  as  to  wash  away  dwellings  and  stores.  The  loss  of  life  is 
now  appalling.  Thirteen  Chinamen,  wood-choppers,  and  a  camp  of  Italians, 
at  work  lumbering,  are  reported  to  have  been  washed  away.  There  was  a 
cloud-burst  on  Sunday  further  east  than  Eureka.  This  occured  nine  miles 
east  of  Elko.  Such  a  torrent  of  water  rushed  down  a  mountain  side  that  a 
large  landslide  was  the  result,  which  was  precipitated  upon  a  freight  train, 
ditching  it.  Another  also  occurred  last  night  on  the  line  of  the  Central 
Pacific,  between  Mill  City  and  Humboldt,  in  Humboldt  county,  Nevada, 
which  laid  thfe  track  of  the  road  under  water  for  several  miles.  It  is  more 
than  probable  that  we  shall  hear  of  additional  ones  in  other  portions  of 
Nevada,  as  we  did  in  1874.  One  inconvenience  to  the  people  of  California 
from  these  disturbances  of  nature  is  that  the  telegraph  wires  get  out  of  or- 
der, if  the  poles  are  not  washed  away,  and  communication  with  the  East  is 
temporarily  suspended. 


An  Immense  Aerolite. — The  large  number  of  meteors  lately  observed 
in  the  sky  has  attracted  considerable  attention,  especially  among  scientific 
men,  who  are  of  the  opinion  that  the  earth  is  passing  through  a  belt  of 
aerolites.  There  is  some  diversity  of  opinion  regarding  the  nature  and  ori- 
gin of  these  stones,  of  which  it  is  calculated  at  least  5,000  fall  upon  the 
earth's  surface  yearly.  The  theory  most  widely  accepted  is  that  they  are 
bodies  of  our  planetary  system  that  have  come  near  enough  to  be  acted 
upon  by  the  earth's  gravitation,  and  thus  drawn  out  of  their  orbits.  A  great 
many  aerolites  have  been  ^found,  and  nearly  every  scientific  institution  in 
the  v^orld  is  possessed  of  one  or  more.  The  largest  of  which  there  is  any 
authentic  record  was  found  by  a  Swedish  arctic  expedition  in  1870,  on  the 
west  coast  of  Greenland.  It  weighs  twenty-five  tons,  and  is  now  at  the 
Eoyal  Academy  at  Stockholm. 

An  aerolite  of  probably  much  greater  size  was  seen  last  Friday  night 
by  a  reporter  who  was  belated  on  the  Ocean  House  road.  At  about  12:45, 
he  noticed  a  peculiar  light  on  the  sand  and  sea  around  him,  and  upon  look- 
ing upward  discovered  what  appeared  to  be  an  immense  ball  of  fire  de- 
scending toward  the  earth.  Its  course  was  so  rapid  that  before  he  had  re- 
covered from  his  astonishment  the  mass  fell  into  the  sea,  apparently  about 
half  a  mile  from  the  shore.  A  loud,  hissing  noise,  foUowea  by  a  sharp  ex- 
plosion, accompanied  the  fall,  and  so  frightened  the  horse  which  the  report- 
er was  driving  that  his  whole  attention  for  the  next  five  minutes  was  di- 
rected toward  the  unruly  animal,  but  he  noticed  that  the  tail  of  the  meteor, 
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a«  it  is  called,  or,  more  properly,  the  combustion  occasioned  by  the  im- 
mense velocity  with  which  the  stone  traveled  through  our  atmosphere,  re- 
mained visible  for  about  two  minutes.  From  the  brilliancy  and  area  of 
the  fire  snrrounding  the  falling  stone,  and  the  splash  occasioned  by  its 
sudden  immersion,  it  is  certain  that  the  aerolite  must  have  been  of  im- 
mense size,  although,  of  course,  no  estimate  could  be  made  with  any  accu- 
racy during  the  few  second»  the  aerolite  was  visible. — San  Francisco 
Chronicle. 


The  California  Earthquakes. — The  San  Francisco  Alta  of  December 
21,  says:  *'Seven  distinct  earthquake  shoeksT— one  of  them  so  severe  that, 
according  to  the  local  paper,  the  *  buildings  labored  like  a  ship  at  sea' — vis- 
ited the  town  of  Silver  Mountain,  Alpine  County,  within  half  an  hour  in 
the  early  evening  of  the  11th  inst.,  but  did  no  damage.    We  have  no  report 
yet  that  these  shocks  were  felt  elsewhere.    Silver  Mountain,  which  has  now, 
so  far  as  we  remember,  had  its  first  experience  of  this  kind,  is  about  6,000 
feet  above  the  level  of  the  sea,  beyond  the  summit  of  the  Sierra,  150  miles 
in  a  direct  line  eastward  from  San  Francisco,  and  200  miles  northward  from 
Owen  Lake,  which  last  place,  on  account  of  the  volcanic  character  of  its 
geologieal  formation  and  its  severe  earthquake  ot  March  20,  1872,  has  the 
reputation  of  being  rather  shaky.    From  1851  to  18G8  earthquakes  were 
common  in  this  city — so  frequent,  indeed,  that  one  observer,  who  made  a 
lengthy  report  on  them  to  the  San  Francisco  Academy  of  Sciences,  declared 
that  for  a  considerable  period  there  was  more  than  one  a  day  on  an  average 
— and  rare  in  the  mountains ;  but  in  the  last  eight  years  the  coast  from 
Monterey  northward  has  been  comparatively  exempt,  while  the  region  east 
of  the  Sierra,  from  Owen  Lake  to  Virginia  City,  has  had  the  most  notable 
viffitations,  though  no  one  place  has  had  many.    Italy,  Greece,  Asia  Minor, 
and  California  are  all  classical  as  earthquake  countries ;  but  the  last  will 
doubtless  be  as  secure  for  its  inhabitants  generally  as  the  others  have  been 
for  thousands  of  years.'* 


AGRICULTURE  AND  HORTICULTURE. 


CROPS  OF  THE  COUNTRY. 

From  the  December  report  of  the  Department  of  Agriculture  we  extract 
as  follows  on  the  crops  of  the  year  : 

**The  returns  of  November  make  the  corn  crop  onh'  two  per  cent,  short 
of  the  great  crop  last  year,  and  fully  fifty  per  cent  greater  than  the  crop  of 
1674.  The  aggregate  is  1,295,000,000  bushels.  Less  than  one  per  cent,  of 
this  is  raised  in  New  England,  scarcely  six  per  cent,  in  the  Middle  States, 
twenty  in  the  Southern,  forty-four  in.  the  Ohio  basin  and  twenty-nine  west 
of  the  Mississippi.  The  South  raises  10,000,000  more  bushels  than  last 
year;  New  England  300,000  more,  and  there  is  less  in  the  Middle  and 
Western  States.  The  Southern  States  stood  twenty-throo  in  \^"IVi  to  \>\\^\\\.^ 
now.    In  1850  the  West  produced  thirty-two  per  cent,  of  l\\e  v:ro\>  *,  \\\  V'^*^^ 
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thirty-two  per  cent.  The  states  of  the  Ohio  basin,  with  MichigaD  and 
Wisconsin,  stood  thirty-nine  per  cent,  in  1850,  forty-one  in  1860,  and  forty- 
four  in  1870  and  1876.  Minnesota,  Iowa,  Missouri,  Kansas  and  Nebraska 
produced  seven  per  cent,  of  the  entire  crop  in  1850,  fifteen  per  cent,  in  1860, 
twenty-one  per  cent,  in  1870,  and  twenty-eight  per  cent,  in  1876.  The  in-  , 
crease  in  Kansas  has  been  very  rapid  of  late,  nearly  equaling  in  amount 
this  year  the  crop  of  Missouri.  Iowa  grows  more  than  four-tenths  of  the 
crop  in  this  section.  Illinois  produced  about  250,000,000  bushels  this  year; 
Iowa,  155,000,000 ,  Ohio,  Indiana,  Missouri  and  Kansas  rank  next,  in  order 
named.  There  has  been  an  aggregate  increase  in  area  of  production  of 
about  2,000,000  acres. 

"  The  potato  crop  falls  considerably  below  an  average.  Drought  is  given 
as  the  principal  cause  of  diminishing  yield,  though  beetles,  grasshoppcre, 
blight,  rust  and  rot  had  especial  localities  to  themselves.  There  is  also  a 
general  decline  in  quality. 

"Of  other  crops,  we  note  that  the  entire  production  of  hay  is  eight  per 
cent,  above  last  year,  and  five  per  cent,  better  in  quality;  beans,  abont 
seven  per  cent,  less  than  last  year ;  buckwheat,  eight  per  cent,  less ;  sor- 
ghum, fourteen  per  cent,  above  ;  tobacco,  not  quite  so  favorable  as  last  year. 
The  decrease  is  in  Massachusetts,  Connecticut,  New  York,  Maryland,  Vir- 

f inia.  North  Carolina  and  Tennessee  ;  Pennsylvania,  Ohio,  Indiana  and 
llinois  report  an  increase,  that  of  Ohio,  Indiana  and  Illinois  being  verj 
large.    The  quality  of  the  entire  crop  is  about  as  last  year. 

''In  fruit,  apples  exceed  last  year's  crop  in  all  the  states  except  Maine, 
Vermont,  New  Jersey,  Delaware,  Virginia,  Missouri,  and  in  all  the  Southern 
States  except  South  Carolina.  The  only  complaint  in  the  other  states  id 
superabundance,  which  diminishes  the  value  greatly.  Pears  fall  below  last 
year,  the  blight  being  the  principal  cause.  Grapes,  somewhat  less  than 
last  year,  mildew  and  rot  being  principal  agents  in  the  decrease. 

"The  acreage  of  winter  wheat  put  in  last  fall  increased  five  percent, 
over  previous  year,  and  the  condition  appears  to  bo  about  ten  per  cent 
above  average,  taking  the  entire  country.  The  fly  has  done  considerable  \ 
damage  in  several  counties  of  Pennsylvania,  especially  in  early  sown  wheat. 
With  the  exception  of  South  Carolina,  the  South  Atlantic  and  Gulf  States  ; 
are  below  avtyage  in  condition.  West  Virginia  and  Kentucky,  and  all  the 
states  north  of  the  Ohio  Eiver,  show  a  superior  condition,  especially  Ohio 
and  Indiana.  In  some  western  localities  grasshoppers  destroyed  first  sow- 
ing, necessitating  a  second,  which  has  started  very  imperfectly.  In  rye, 
the  average  is  about  with  that  of  last  year,  and  condition  an  average." 


BEE  CULTURE. 

Prof.  Cook  sends  us  an  extended  report  of  the  bee-keeping  experience 
during  the  year  at  the  Michigan  Agricultural  College,  the  main  points  of 
which  we  summarize.  In  the  spring  the  apiary  grounds  were  surrounded 
by  numerous  honey-producing  shrubs  and  trees,  among  them  bass-wood, 
locust,  crab-apple,  shad-bush,  &c.  Most  of  these  have  done  well — a  few  have 
died.  These  have  been  kept  mulched,  and  the  ground  about  them  well 
spaded  all  the  season.  More  evergreens  have  also  been  set  out,  some  for  a 
wind-break,  others  for  shade  for  bees,  and  some  Concord  grapevines  and 
Virginia  creeper,  for  shade.  Some  of  the  latter  has  been  set  about  the 
house,  that  it  may  climb  upon  it,  and  has  already  made  a  fine  growth. 
Several  kinds  of  bee-plants  of  more  or  less  repute  were  also  planted,  the 
following  of  which  have  done  well,  and  all  yielded  bloom  except  the  two 
fir8t>  which  will  not  bloom  till  another  season  :  Yellow  trefoil  clorer,  yellow 
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khara  clover,  mignonette,  black  mustard,  Chinese  mnstard,  borage,  com- 
n  and  Bilver-leaf  buckwheat,  common  and  Chinese  sunflower,  and  R<»cky 
»untain  bee-plant. 

The  colonies  were  not  permitted  to  swarm,  but  artificial  swarming  or 
iding  .was  practiced.  Three  colonies  left  without  leave-taking,  which 
8  might  have  been  prevented  by  *' previously  cropping  the  queen's 
D^jrg."  The  professor  says  he  has  proved,  what  reason  and  a  knowledge 
the  natural  history  of  the  honey-bee  would  discover,  that  natural  swarm- 
r  is  always  suffered  at  a  great  sacrifice.  This  insures  a  queenless  colony 
'  nearly  or  generally  quite  two  weeks,  which  is  equivalent  to  the  loss  of  a 
r  colony  of  bees,  as  a  good  fertile  young  queen  will  start  a  fair  colony  in 
8  time,  especially  as  this  is  generally  at  the  time  of  the  best  honey  sea- 
1  of  all  the  year.  The  great  value  of  the  extractor  was  again  demon- 
ated  during  the  unusual  honey  yield  of  August  and  September.  Although 
?  bees  had  plenty  of  room  in  the  supers — both  boxes  and  frames — still 
jy  would  fill  up  the  brood  space  as  fast  as  the  bees  came  forth,  so  as  ut- 
ly  to  preclude  breeding.  By  extracting,  the  brood-chamber  was  ke))t 
>lete  with  brood,  while  by  omitting  the  same,  breeding  stopped  entirely, 
was  found,  too,  that  this  sent  the  queen  into  the  supers,  where  she  would 
r  if  there  was  a  possible  chance ;  whereas  she  remained  below  entirely 
len  room  was  given  her  in  the  brood-chamber. 

The  fact  that  there  was  no  brood  reared  in  colonies  destitute  of  pollen 
I  the  bees  had  gathered  and  stored  some  seems  to  demonstrate  that  pollen 
an  essential  element  of  the  feed  of  the  larvte,  though  it  is  not  required  by 
3  mature  bees.  The  rapid  increase  of  brood  in  the  spring  would  also  in- 
nate that  it  is  as  well,  if  not  best,  that  the  bees  have  no  pollen  till  they 
n  fly  out  in  the  spring.    The  observations  of  the  past  spring,  sustained 

0  by  those  of  1874,  show  that  bees  are  pretty  apt  to  be  able  to  gather  pol- 

1  as  soon  as  it  is  best  for  them  to  fly  in  spring — by  the  middle  of  April — 
i\  that  feeding  meal  is  unnecessary.  Evergreens  lor  shading  the  colonies, 
>ecially  Norway  spruce,  not  only  serve  an  excellent  purpose,  but  can  be 
mmed  so  as  to  make  the  apiary  grounds  very  attractive  from  their  beauty, 
d  are  to  be  strongly  recommended.  Sawdust  about  the  hives,  underlaid 
th  brick,  by  keeping  the  grass  down,  serves  an  excellent  purpose,  as  it 
ables  one  to  see  at  once  any  bees  that  fall  upon  it,  and  thus  insures  against 
s  of  queen. 

As  all  the  bees  wintered  so  well  during  the  past  winter,  no  special  dif- 
encc  could  be  seen  between  those  fed  late  the  previous  fall  and  those  that 
Tc  not.  All  bred  so  late  as  to  vitiate  the  experiment.  The  experience 
the  summer  shows  that  the  following  honey-plants  not  only  yield  well, 
t  that  they  bloom  well  early  in  July  till  autumn,  covering  a  period  when 
ere  is  a  dearth  of  native  honey -bloom :  Mignonette,  borage,  and  black 
i»tard.  Chinese  mustard  is  inferior  to  black  mustard.  It  blooms  early, 
d  the  bloom  fades  away  much  sooner.  Sun-flowers  are  unworthy  cultiva- 
•n,  while  the  Rocky  Mountain  bee-plant  blooms  too  late  to  be  valuable 
lere  there  is  plenty  of  fall  bloom  native  to  the  region.  With  no  native 
>om  to  furnisli  autumn  honey,  it  would  be  valuable.  All  of  the  above  do 
\\  on  light  sandy  soil.  The  autumn  experience  proved  that  golden-rod 
ney,  though  rather  dark,  is  of  very  superior  flavor.  Several  good  judges 
ve  pronounced  it  superior  even  to  linn  or  white  clover. — N.  Y.  Tribune. 


Grape  Pruning. — People  have  been  befogged  and  bewildered  by  read- 
5  grape  books  and  articles  on  grape  culture,  so  much  ho  l\\at  tcvv\t\^ 
irnil  to  apply  the  knife  or  aae  common  sense  in  pruning.    A.  vatX^V^  \>cva> 
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may  reqairo  very  heavy  pruning  on  one  kind  of  soil  naturally  rich  or  highly 
manured,  may  require  but  little  on  other  soil  not  so  rich  or  in  such  good 
condition.  There  is  no  better  season  for  pruning  the  grape  than  the  pres- 
ent month,  and  as  pruned  it  is  well  to  lay  the  canes  on  the  ground  and 
allow  them  to  remain  there  until  wpring.  For  a  trellis  or  arbor,  or  side  of 
buildings,  it  is  well  to  allow  about  two  or  three  leaders  to  grow,  and  this 
month  cut  back  one-third  to  one-half  of  past  season's  growth,  if  it  is  desir- 
able to  confine  their  growth  within  certain  limits,  but  if  there  is  a  large 
space  to  cover,  do  not  cut  back.  Cut  the  side  granches  that  grow  out  from 
these  leaders  back  to  within  a  foot  of  the  leader,  unless  the  leader  is  very 
strong,  and  the  side  branches  also,  and  in  that  case  it  mav  be  cut  back  at 
half  the  length  to  reach  the  next  leader.  There  can  not  be  a  better  rule 
applied  to  all  vines  than  to  trim  out  any  part  of  the  vine  that  is  bra^iching 
oat  too  freely,  and  train  canes  where  the  space  is  not  sufficiently  covered. 
A  little  practice  is  the  best  school,  and  common  sense  the  best  teacher.  If 
there  be  trees  near  by,  allow  a  cane  to  run  into  such.  Every  two  or  three 
years  allow  two  or  three  canes  to  grow  from  near  the  base  of  vines,  and 
cut  out  all  the  old  canes,  and,  having  trained  all  these  new  canes  half  way 
between  them,  or  allowed  them  to  run  along  near  the  ground,  they  can  take 
the  place  of  the  old  canes  as  they  are  cut  out.  Vines  that  were  set  a  year 
ago  last  spring,  and  have  made  a  good  growth  of  two  or  three  canes,  with 
small  side  branches,  should  have  these  branches  cut  back  with  two  or  three 
eyes  of  the  main  cane,  and  the  next  year  allow  to  grow  from  these  stub  side 
branches  wherever  needed  to  fill  up  vacancies." — Fruit  Recorder, 
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SPONTANEOUS  COMBUSTION  IN  COAL  CARGOES. 

Some  years  since  a  royal  commission  was  appointed  in  Great  Britain  to 
inquire  into  the  causes  of  spontaneous  combustion  of  coal  in  ships,  and  into 
the  remedies  possible  to  adopt  for  providing  against  such  occurrences. 

The  first  efforts  of  the  commission  were  directed  to  the  collection  of 
information  bearing  on  the  general  condition  of  the  export  coal  trade,  the 
methods  of  shipment  employed  in  different  parts  of  the  country,  the  means 
of  ventilation  adopted  and  the  particulars  of  the  casualties  that  had  oc- 
curred so  far  as  obtainable. 

The  results  of  this  inquiry  showed  an  export  coal  trade  increasing  from 
42,000,000  tons  in  1873  to  14,000,000  in  1875 ;  that  by  far  the  greatest  pro- 
portion of  casualties  occur  on  long  voyages,  and  that  they  are  most  frequent 
in  cases  where  the  largest  quantities  are  shipped  in  one  bulk.  The  propor- 
tion of  casualties  to  quantity  varied  from  one-quarter  per  cent,  of  cargoes 
under  500  tons  to  nine  per  cent,  in  cargoes  of  over  2,000  tons,  and  of  cargoes 
destined  for  California  nine  casualties  occurred  out  of  fifty-four  shipments 
of  500  tons,  while  out  of  five  ships  with  cargoes  of  over  2,000  tons,  two 
were  destroyed. 

It  was  also  shown j  conclusively,  that  ventilation,  instead  of  being  a  pro- 
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tection  to  such  vessels,  was  a  dangerous  influence.  The  Euxine,  Oliver 
Cromwell,  Calcutta  and  Cora  were  loaded  under  the  tips,  at  Newcastle,  at 
the  same  time,  with  the  same  coal  and  from  tlie  same  seam,  sometimes  one 
fihip  being  under  the  tip  and  sometimes  another.  Each  carried  from  1,500 
to  2,000  tons  of  coal.  The  first  three,  which  were  well  ventilated,  were  bound 
for  Aden,  and  the  last,  which  was  not  ventilated  at  all,  for  Bombay.  The 
Euxine,  Calcutta  and  Oliver  Cromwell  were  all  tptally  destroyed  by  sponta- 
neous combustion,  while  the  Cora  carried  her  cargo  safely  to  Bombay. 
Numerous  instances  of  similar  character  are  repwted,  and  the  commission 
concluded  that  the  pressure  recently  put  upon  ship  owners  and  masters  to 
adopt  systems  of  thorough  ventilation  tor  coal  cargoes  increased  the  risks. 

TALKING  BY  TELEGRAPH. 

The  newly  discovered  science  of  telephony  has  created  much  interest 
traong scientific  men  and  electricians  lately,  and  is  likely  to  produce  a  revo- 
lution in  the  commercial  world  if  the  wonderful  experiments  in  talking  and 
singing,  now  being  made  between  Salem  and  Boston,  prove  successful  when 
made  under  the  ordinary  conditions  of  electric  telegraphing.  The  inven- 
lion  is  thus  described  in  the  Graphic: 

The  telephone  consists  of  a  powerful,  compound,  permanent  mafi^i^e^  to 
the  poles  of  which  are  attached  ordinary  coils  of  insulated  wire.  In  front 
of  the  poles,  surrounded  by  theeoils  of  wire,  is  placed  a  diaphragm  of  iron, 
while  a  mouth-piece  to  concentrate  the  sound  upon  this  diaphragm  substan- 
tially completes  the  arrangement.  When  the  human  voice  causes  the  sen- 
sitive diaphragm  to  vibrate,  electrical  undulations  are  induced  in  the  coils 
surrounding  the  magnets  in  precisely  the  same  manner  as  the  undulations 
of  the  air  are  produced  by  the  voice.  These  undulations  then  travel  through 
the  wire,  and,  passing  through  the  coils  of  an  instrument  of  similar  con- 
struction at  a  longer  or  shorter  distance,  as  the  case  may  be,  are  again 
transformed  into  air  undulations  by  the  diaphragm  of  the  instrument.  It 
will  be  borne  in  mind  that  the  voltaic  battery  is  dispensed  with  entirely, 
an«l  all  that  is  needed  for  transmitting  the  voice  sounds  are  the  instruments 
and  the  telegraph  wire.  In  this  connection  a  remarkable  peculiarity  of  the 
telephone  is  that  a  practiced  ear  is  able  to  distinguish  the  voices  that  speak 
through  the  instrument.  The  inventor  claims  that  the  electric  wave  of  the 
telephone  can  be  perfected  to  render  free  and  easy  the  sounds  generated  b}' 
the  human  voice  to  any  length. 

It  is  well  known  that  the  expense  and  trouble  of  batteries  and  keeping 
them  in  order  has  been  one  of  the  main  items  in  the  account  of  telegraph- 
ing, and  with  the  present  system  expert  operators  are  required.  Under  the 
>y«*tem  of  telephony  the  cost  of  constructing  the  line  and  putt  ing  in  the  in- 
•truments  is  all,  and  the  affair  is  permanent  so  long  as  the  wires  and  poles 
fhall  last. 

R».'specting  the  adaptation  of  the  invention  to  long  distances,  the  late 
<'xperiments  warrant  the  belief  that  it  can  be  made  to  answer  all  the  pur- 
j.r,^es  of  the  telegraph  either  under  the  ocean  or  across  the  land.  The 
artificial  resistance  employed  in  the  experiment  between  Boston  and  Salem, 
as  already  hinted,  was  much  greater  than  an  equivalent  of  the  length  of  the 
wire  between  New  York  and  San  Francisco  of  the  Atlantic  cable.  In  fact, 
the  inventors  hope  soon  to  talk  through  the  cable,  and  send  their  compli- 
ments to  Queen  ^  ictoria. 
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DEFENCE  OF  SCIENCE  IN  AMERICA. 

In  many  of  the  addresses  that  have  been  made  during  the  past  summer, 
on  the  Centennial  occasion,  the  shortcomings  of  the  United  States  in  ex- 
tending the  boundaries  of  scientific  knowledge,  especially  in  the  physical 
and  chemical  departments,  have  been  set  forth.  "  We  must  acknowledge 
with  shame  our  inferiority  to  other  people,"  says  one.  "We  have  done  no- 
thing," says  another.  Well,  if  all  this  be  true,  we  ought  perhaps  look  to 
the  condition  of  our  colleges  for  an  explanation.  But  we  must  not  forget 
that  many  of  these  humiliating  accusations  are  made  by  persons  who  are 
not  of  authority  in  the  matter;  who,  because  they  are  ignorant  of  what  has 
been  done,  think  that  nothing  has  been  done.  They  mistake  what  is  merely 
a  blank  in  their  own  information  for  a  blank  reality.  In  their  alacrity  to 
depreciate  the  merit  of  their  own  country,  a  most  unpatriotic  alacrity,  thej 
would  have  us  confess  that  for  the  last  century  we  have  been  living  on  the 
reputation  of  Franklin  and  his  thunder-rod. 

Perhaps,  then,  we  may  without  vaLity  recall  some  facts  that  may  relieve 
us  in  a  measure  from  the  weight  of  this  heavy  accusation.  We  have  sent 
out  expeditions  of  exploration  both  to  the  Arctic  and  Antarctic  seas.  We 
have  submitted  our  own  coast  to  an  hydrographic  and  geodesic  survey,  not 
excelled  in  exactness  and  extent  by  any  similar  works  elsewhere.  In  the 
accomplishment  of  this  we  have  been  compelled  to  solve  many  physiciil 
problems  of  the  greatest  delicacy  and  highest  importance,  and  we  have 
done  it  successfully.  The  measuring-rods  with  which  the  throe  great  base- 
lines of  Maine,  Long  Island,  Georgia,  were  determined,  and  their  beautiful 
mechanical  appliances,  have  exacted  the  publicly-expressed  admiration  of 
some  of  the  greatest  European  philosophers,  and  the  conduct  of  that  sur- 
vey their  unstinted  applause.  We  have  instituted  geological  surveys  of 
matiy  of  our  States  and  much  of  our  Territories,  and  have  been  rewarded 
not  merely  by  manifold  local  benefits,  but  also  by  the  higher  honor  of  ex- 
tending very  greatly  the  boundaries  of  that  noble  science.  At  an  enormous 
annual  cost  we  have  maintained  a  meterological  signal  system,  which  I 
think  is  not  equaled  and  certainly  is  not  surpassed  in  the  world.  Should  it 
be  said  that  selfish  interests  have  been  mixed  up  with  some  of  these  under- 

:  takings,  we  may  demand  whether  there  was  any  selfishness  in  the  survey 
of  the  Dead  Sea?  Was  there  any  selfishness  in  that  mission  which  a  citizen 

'  of  New  York  sent  to  equatorial  Africa  lor  the  finding  and  relief  of  Living- 
stone, any  in  the  astronomical  expedition  to  South  America,  any  in  that  to 
the  valley  of  the  Amazon?    Was  there  any  in  the  sending  out  of  parties 

:  for  the  observation  of  the  total  eclipses  of  the  sun?    It  was  by  American 

■■  astronomers  that  the  true  character  of  his  corona  was  first  determined. 
Was  there  any  in  the  seven  expeditions  that  were  dispatched  for  observing 
the  transit  of  Venus?  Was  it  not  here  that  the  bi-partition  of  Bela's  comet 
was  first  detected,  here  that  the  eighth  satellite  of  Saturn  was  discovered, 
here  that  the  dusky  ring  of  that  planet,  which  had  escaped  the  penetrating 

I eye  of  Herschel  and  all  the  great  European  astronomers,  was  first  seen? 
.  Was  it  not  by  an  American  telescope  that  the  companion  of  Sirius,  the 
brightest  star  in  the  heavens,  was  revealed,  and  the  mathematical  predic- 
jj  tion  of  the  cause  of  his  perturbations  verified?  Was  it  not  by  a  Yale  College 
{!  professor  that  the  showers  of  shooting-stars  were  first  scientifically  die- 
cussed,  on  the  occasion  of  the  grand  American  display  of  that  meteoric 
1;  phenomenon  in  1833?  Did  we  not  join  the  investigations  respecting  terres- 
I  trial  magnetism  instituted  by  European  governments  at  the  suggestion  ol 
i  Humboldt,  and  contribute  our  quota  to  the  results  obtained  ?  Did  not  the 
•i  Congress  of  the  United  States  vote  a  money -grant  to  carry  into  effect  th( 
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invention  of  the  electric  telegraph  ?  Does  not  the  published  flora  of  the 
United  States  show  that  something  has  been  done  in  botany?  Have  not 
"  very  important  investigations  been  made  here  on  the  induction  of  magne- 
tism in  iron,  the  effect  of  magnetic  currents  on  one  another,  the  translation 
of  quantity  into  intensity,  and  the  converse?  Was  it  not  here  that  the 
radiations  of  incandescence  were  first  investigated,  the  connection  of  in- 
creasing temperature  with  increasing  refrangibility  shown,  the  distribution 
of  light,  heat,  and  chemical  activity  in  the  solar  spectrum  ascertained,  and 
some  of  the  fundamental  facts  in  spectrum  analysis  developed  long  before 
general  attention  was  given  to  that  subject  in  Europe?  Here  the  first  pho- 
tograph of  the  moon  was  taken,  here  the  first  of  the  diffraction  spectrums 
was  produced,  here  the  first  portraits  of  the  human  face  were  made — an  ex- 
periment that  has  given  rise  to  an  important  industrial  art ! 

Of  our  own  special  science,  chemistry,  it  may  be  affirmed  that  nowhere  are 
its  most  advanced  ideas,  its  new  conceptions,  better  understood  or  more 
eagerly  received.    But  how  useless  would  it  be  for  me  to  attempt  a  descrip- 
tion in  these  few  moments  of  what  Prof.  Silliman,  in  the  work  to  which  I 
have  already  referred,  found  that  he  could  not  include  on  more  than  one 
hundred  closely-printed  pages,  though  he  proposed  merely  to  give  the 
names  of  American  chemists  and  the  titles  of  their  works!    If  would  be 
equally  useless  and  indeed  an  invidious  tusk  to  offer  a  selection;  but  this 
may  be  said,  that  among  the  more  prominent  memoirs  there  are  many  not 
inferior  to  the  foremost  that  the  chemical  literature  of  Europe  can  present. 
How  unsatisfactory,  then,  is  this  brief  statement  I  have  made  of  what  might 
be  justly  claimed  for  American  science!    Had  it  been  ten  times  as  long, 
and  far  more  forcibly  offered,  it  would  still  have  fallen  short  of  complete- 
ness.   I  still  should  have  been  open  to  the  accusation  of  not  having  done 
justice  to  the  subject. 

Have  those  who  gloat  over  the  shortcomings  of  American  science  ever 
examined  the  Coast  Survey  reports,  those  of  the  Naval  Observatory,  the 
Smithsonian  contributions,  those  of  the  American  Association  for  the  Ad- 
vancement of  Science,  the  proceedings  of  the  American  Academy  of  Arts 
and  Science,  those  of  the  American  Philosophical  Society,  the  Lyceum  of 
Natural  History,  and  our  leading  scientific  periodicals?  Have  they  ever 
looked  at  the  numerous  reports  published  by  the  authority  of  Congress  on 
geographical,  geological,  engineering  and  other  subjects — reports  often  in 
imposing  quartos  magnificently  illustrated? — Prof.  J.  W.  Draper 'in  Popular 
Science  Monthly. 


THE  HELIOTYPE  PROCESS. 

The  principle  on  which  the  heliotype  process  is  based  was  discovered  by 
M.  Poitevin,  a  Frenchman,  more  than  twenty  years  ago,  but  the  working 
of  it  as  described  by  him  was  not  found  to  bo  practicable.  Various  modifi- 
cations have  been  suggested  from  time  to  time  wMth  more  or  less  success. 
In  the  heliotype  process,  beyond  the  actual  principle,  ever}'  part,  step  and 
method,  is  peculiar  to  itself,  and  has  been  protected  by  patents  in  Europe 
and  the  United  States. 

The  principle  above  referred  to  is,  that  gelatine,  which  ordinarily  absorbs 
water  very  readily,  when  treated  with  a  bi-chroniate  and  exposed  to  the 
action  of  light  loses  this  property  and  becomes  water-proof  to  a  greater  or 
less  degree,  according  as  the  action  of  the  light  is  greater  or  less.  So  that 
bv  allowing  light  to  act  through  a  photographic  negative  on  a  sheet  of  bi- 
cnromattzed  gelatine,  we  can  communicate  to  the  gelatine  the  same  \)ro^- 
erty  which  is  given  to  a  lithographic  stone,  by  drawing  upon  \\,  u^t^^^tj 
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ink  ;  that  is  to  say,  where  the  light  has  acted,  just  as  where  greasy  ink  has 
been  used,  water  is  repelled  ;  where  light  has  not  acted,  water  is  absorbed 
and  grease  repelled  ;  and  where  light  has  partly  acted,  as  in  the  half-tonei? 
of  a  negative,  water  is  partly  absorbed,  and  grease  partly  repelled.  This 
important  fact  must  also  be  noted,  viz :  that  the  gelatine  sheet  thus  treated 
has  capabilities  far  beyond  those  of  the  lithographic  stone,  the  latter  being 
4ible  to  deal  only  with  the  contrasts  of  black  and  white  (or  lines),  while  the 
gelatine  is  able  to  render  all  the  infinite  gradations  of  shade  (or  half -tints) 
wliieh  appears  in  any  photographic  negatives  taken  from  nature  or  life. 
Ordinary  gelatine  is  dissolved  in  warm  water,  and  a  sufficient  quantity  of 
bi-chromate  of  potash  is  added  to  render  it  sensitive  to  light,  and  of  alum  to 
make  it  very  hard  and  durable.    This  solution  is  poured  on  a  level  plate, 
previously  rubbed  over  with  wax,  and  is  dried  by  means  of  heat.    As  soon 
as  dry,  or  when  required  for  use,  the  sheet  of  gelatine  is  stripped  from  the 
plate,  and  printed  under  a  photographic  negative.    When  the  picture  ap- 
pears sufficiently  plainly,  the  sheet  of  gelatine  is  taken  ^rom  under  the  neg- 
ative, and  made  to  adhere  to  a  metal  plate.    The  method  of  adhesion  used 
is  that  of  atmospheric  pressure.    The  sheet  of  gelatine  and  the  metal  plate 
.are  put  together  under  water ;  as  much  of  the  water  as  possible  ie  got  rid 
off  from  between  the  two  surfaces ;  the  gelatine  absorbs  the  remainder,  so 
that  a  vacuum  is  created,  and  the  picture  is  thus  attached  to  the  plate  by 
the  weight  of  the  atmosphere.    The  superfluous  chemicals  are  soaked  out 
with  water,  and  the  plate,  with  the  printing  surface  of  gelatine  attached,  is 
placed  on  an  ordinary  platen  printing-press,  and  inked  up  with  ordinary 
ink.    In  printing,  it  is  necessary  occasionally  to  dampen  the  plate  with  wa- 
ter.   A  mask  of  paper  is  used  to  secure  white  margins  for  the  prints ;  and 
the  impression  is  then  pulled,  and  is  ready  for  issue.    Two  or  more  inks  are 
sometimes  used  in  the  production  of  one  picture,  as  it  is  found  that,  where 
the  light  has  acted  deeply,  a  stiff  ink  is  required  ;  but,  where  it  has  acted 
not  so  deeply, — that  is,  in  the  half-tones, — a  thinner  ink  may  be  used.  So 
that  a  stiff  ink  is  first  used  for  the  shadows,  and  a  thinner  ink  afterward  for 
the  half-tones.    In  this  manner  three  or  four  inks  may  be  used  in  printing 
one  impression.    The  effect  of  India  or  other  colored  tint  is  obtained  by 
using,  instead  of  ordinary  water  for  dampening  the  plate,  water  with  some 
color  in  it.    The  paper  absorbs  a  certain  amount  of  water  out  of  the  plate, 
and  with  it  a  certain  amount  of  color.    The  ordinary  rollers  are  not  found 
to  be  satisfactory ;  and  a  mixture  of  gelatine,  glycerine,  and  castor  oil  is 
used. 

By  a  modification  of  the  process  and  from  subjects  in  line,  electrotypes  arc 
produced  capable  of  being  worked  on  any  printing-press  with  or  without 
type. 


T.  A.  Edison,  in  an  article  in  the  American  Chemist,  has  the  followin| 
Laboratory  Notes,  which  are  of  much  interest,  and  may  be  found  valuable 

*'Hard  rubber  or  vulcanite,  placed  for  several  weeks  in  nitrobenzol,  be 
comes  soft  and  pliable  like  leather,  and  easily  broken. 

*'The  vapor  of  chloral  hydrate  is  a  solvent  of  cellulose.  I  have  founc 
'  the  corks  of  bottles  containing  the  crystals  eaten  away  to  the  depth  of  t 
!  quarter  of  an  inch,  the  cork  being  resolved  into  a  black  semi-liquid.  Cer 
1  tain  kinds  of  tissue  paper  are  partially  dissolved  in  time,  if  thrown  in  i 
I  bottle  containing  the  crystals. 

"A  very  difficult  substance  to  dissolve  is  gum  copal.  I  have  found  tha 
I  aniline  oil  dissolves  it  with  great  facility. 

i       ^^Hj^posulphite  of  soda  is  apparently  soluble  to  a  considerable  extent  ii 
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ipirite  of  turpentine.  Large  crystals  of  "hypo'*  melt  down  to  a  liquid 
ifter  several  weeks,  and  if  the  bottle  be  shaken,  partially  disappear.  The 
turpentine  smell  nearly  disappears. 

*'The  vapors  of  iodine,  in  the  course  of  several  months,  will  penetrate 


''If  to  a  solution  of  bisulphide  of  carbon  there  be  added  twice  its  bulk 
of  potassic  hydrate  in  sticks,  and  the  bottle  be  well  sealed,  the  whole  will, 
in  two  months,  become  an  intense  reddish,  syrupy  liquid,  with  scarcely  any 
free  bisulphide  of  carbon. 


The  curious  discovery,  says  the  Scientific  American,  is  announced  by  Prof, 
P.  B.  Wilson,  of  Baltimore,  that  minutely  pulverized  silica  is  taken  up  in  a 
free  state  by  plants  from  the  soil,  and  that  such  silica  is  assimilated  without 
chemical  or  other  change.  The  experiment  consisted  in  fertilizing  a  field 
of  wheat  with  the  infusorial  earth  found  near  Eichmond,  Virginia.  The 
earth,  it  is  well  known,  consists  of  shells  of  microscopic  marine  insects, 
known  as  diatoms,  which,  under  strong  magnifying  power,  reveal  many 
beautiful  forms  that  have  been  resolved,  classified  and  named.  After  the 
wheat  was  grown,  Prof.  Wilson  treated  the  straw  with  nitric  acid,  subjected 
the  remains  to  microscopic  test,  and  found  therein  the  same  kind  of  shells 
or  diatoms  that  are  present  in  the  Richmond  earth,  except  that  the  large- 
sized  shells  were  absent,  showing  that  only  silica  particles  below  a  certain 
degree  of  fineness  can  ascend  the  sap  pores  of  the  plant. 


The  French  have  introduced  a  new  substitute  for  gold.  It  epnsists  of 
100  parts  by  weight  of  pure  copper,  14  zinc  or  tin,  6  magnesia,  3.6  sal  am- 
moniac, 1.8  burnt  limestone,  and  9  cream  of  tartar.  The  copper  is  first 
melted,  then  the  magnesia,  sal-ammoniac,  limestone  and  cream  of  tartar,  in 
powder,  are  gradually  added  separately.  The  whole  is  kept  stirred  for  half 
an  hour,  the  zinc  or  tin  being  dropped  in  piece  by  piece,  the  stirring  being 
kept  up  till  they  melt.  Last  of  all  the  crucible  is  covered  and  the  mass 
kept  in  fusion  for  thirty-five  minutes.  The  scum  being  removed,  the  metal 
is  poured  into  moulds.  The  alloy  is  fine-grained,  malleable,  and  takes  a 
hign  polish.    It  does  not  oxidize. 


Blue  Lamp  Chimneys. — Noted  oculists,  for  instance  Griift,  Arlt  and 
Stellwag-Carion,  recommend  either  blue,  bluish  gray  or  smoke  colored 
glasses  as  a  prttection  for  weak  eyes  against  the  unpleasant  effect  of  red, 
orange  and  yellow  light.  On  the  same  principle,  the  trying  reddish-yellow 
light  of  candles,  lamps  and  gas,  on  normal  eyes  as  well  as  weak  ones,  can 
be  pleasantly  modified  by  the  use  of  blue  chimneys  or  globes  (or  at  least  of 
shades  for  the  reflection  of  the  light)  colored  a  light  ultramarine  blue.  A 
rt^markably  near  approach  to  a  light  as  agreeable  as  day  light  is  said  to  be 
produced  by  a  petroleum  lamp  with  a  round  wick  and  a  light-blue  chimney 
of  twice  the  usual  length,  the  latter  causing  so  great  a  draught  that  the 
petroleum  burns  with  a  nearly  pure  white  flame. 
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The  science-loving  portion  of  our  community  have  been  favored  with  ' 
quite  a  number  of  lectures  and  essays  during  the  past  few  weeks.  Under 
the  auspices  of  the  Academy  of  Science  and  other  associations  we  have  lis- 
tened to  Professors  Broadhead,  Mudge,  Teed  and  Tice,  as  well  as  to  Doi:tort 
Fee  and  Shaw  and  Judge  West. 

The  organization  of  the  Academy  of  Science  in  this  city  last  year  has  ' 
proved  a  decided  stimulus  to  investigation  and  research  in  many  directions, 
and  if  properly  managed  and  maintained,  will  accomplish  much  good  in  the 
future.  There  is  no  region  in  the  whole  country  where  objects  of  geolog- 
ical interest  aboi^nd  more,  nor,  from  recent  discoveries,  where  archieologicil 
remains  are  more  numerous  or  of  greater  interest,  and  the  Academy  will 
furnish  a  nucleus  about  which  scientific  men  from  every  direction  will  gather 
for  purposes  of  investigation  and  comparison.  It  is  an  institution  which 
should  be  aided  and  fostered  by  all  classes  of  our  citizens  as  a  matter  (tf 
local  pride,  if  for  no  other  reason.  Every  one  can  in  the  coarse  of  the 
year  contribute  something  to  assist  in  building  it  up,  if  it  be  nothing 
more  than  a  few  fossils,  minerals,  books,  or  even  a  few  dollars  in  money. 


The  Geographical  Distribution  of  Animals,  with  a  study  of  the  relations 
of  living  and  extinct  faunas  as  elucidating  the  past  changes  of  the  earth's 
surface.  By  Alfred  Russel  Wallace.  Two  vols.,  with  maps  and  illus- 
trations. New  York:  Harper  &  Brothers.  1110  pages.  For  sale  by 
Matt  Foster  &  Co.  $10.00. 

The  object  of  this  most  valuable  and  interesting  work,  the  only  one,  as 
far  as  we  know,  that  has  ever  been  written  on  the  subject  without  any  at- 
tempt to  wrest  the  facts  into  a  shape  corroborative  of  some  preconceived 
hypothesis,  can  best  be  shown  by  quoting  the  author's  own  language  in  his 
preface  :  My  object  has  been  to  show  the  important  bearing  of  researches 
into  the  natural  history  of  every  part  of  the  world  upon  the  study  of  its 
past  history.  An  accurate  knowledge  of  any  groups  of  birds  or  of  insects, 
and  of  their  geographical  distribution,  may  enable  us  to  map  out  the  islands 
and  continents  of  a  former  epoch, — the  amount  of  difference  that  exists  be- 
tween the  animals  of  adjacent  districts  being  closely  related  to  preceding 
geological  changes.  By  the  collection  of  such  minute  facts  alone  can  we 
hope  to  fill  up  a  great  gap  in  the  past  history  of  the  earth  as  revealed  by 
geology,  and  obtain  some  indications  of  the  existence  of  those  ancient  lands 
which  now  lie  buried  beneath  the  ocean  and  ha^;e  left  ns  nothing  but  these 
"vinj<  records  of  their  former  existence." 

anirr.he  book  is  divided  into  four  parts  :  First,  The  Principles  and  General 
^^^jncna  of  Distribution  ;  Second,  The  Distribution  of  Extinct  Animals; 
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iird,  Zoological  Goography;  Fourth,  Goographicai  Zoology.  Each  of 
ese  is  illnstrated  with  maps  and  engrayings,  but,  as  the  author  remarks, 
ey  all  belong  more  immediately  to  Part  three,  which  is  handled  rather 
^re  popularly  than  either  of  the  others,  and  is  in  fact  the  summing  up  or 
Delusion  of  the  work,  jypd  should  really  be  read  after  Part  four. 

What  is  to  be  admired,  perhaps,  more  than  any  other  feature  of  the 
ok,  taken  in  comparison  with  many  other  scientific  works,  is  the  absence 

any  slightirg  allusion  to  the  Bible  or  the  views  of  theological  writers, 
le  author  in  this  and  in  other  works  has  adopted  the  theory  that  by  slow 
id  gradual  development  the  various  species  of  animals  now  found  on  the 
rth  have  been  produced  from  those  preceding  them,  but  he  differs  from 
irwin  in  admitting  that  man's  physical  and  intellectual  endowments  can 
ily  be  accounted  for  by  acknowledging  a  special  creative  act  of  the  Al- 
ighty.  No  reader,  however  straight-laced  his  orthodoxy,  need  apprehend 
iding  any  attempt  to  draw  him  away  from  his  faith.  lie  will  merely 
id  straightforward  statements,  based  strictly  and  fairly  upon  facts  discov- 
cdby  the  author  himself  and  other  distinguished  naturalists,  and  he  will 
Y  the  book  down  afler  reading  it  with  the  conviction  that  it  is  the  result 
careful  and  laborious  research,  most  skillful  and  systematic  arrangement, 
id  an  earnest  and  honest  effort  to  increase  the  actual  knowledge  of  the 
ading  public  without  attempting  to  influence  or  bias  its  judgment. 

The  mechanical  work  is  most  excellent,  particularly  in  the  maps  and 
igravings,  which  equal  those  of  any  European  publisher. 


HI  Popular  Scibnce  Monthly.    February,  1877.    D.  Appleton  k  Co., 
New  York.    128  pages.  50c. 

This  ably  conducted  journal  has  reached  nearly  to  the  end  of  its  fifth 
ear,  and  still  maintains  its  original  high  character  and  standing  as  a  con- 
ecting  medium  between  the  highest  branches  of  exact  science  and  the 
cience  of  common  things.  The  present  number  contains  popular  articles 
n  Astronomy,  Chemistry,  Education,  Geology  and  Engineering,  by  the  best 
rriters  of  the  age,  while  the  editorial  department  consists  of  literary  notices 
f  late  works  and  a  closing  summary  of  current  events  of  marked  interest 
0  all  classes  of  scientific  readers.  We  expect  from  time  to  time  to  avail 
arselves  of  this  valuable  periodical  in  making  up  our  monthly  "  Review  of 
•cience  and  Industry,*'  as  we  have  done  in  this  number. 


Professor  Tick's  Meteorological  Almanac  for  the  Year  1877,  with  fore- 
casts based  upon  astronomical  events  for  every  day  in  the  year.  Pub- 
lished by  the  author  at  St.  Louis,  Mo.  15c. 

We  have  been  favored  by  the  author  with  a  copy  of  this  almanac,  and" 
ball  publish  in  each  number  of  the  Eeview  a  record  of  the  weather  during 
:ie  previous  month,  side  by  side  with  the  "indications  "  of  the  Signal  Ser- 
ice  Bureau  and  the  "  Forecasts  "  of  the  Professor,  so  that  our  readc^t^ 
idge  for  themselves  of  the  value  and  accuracy  of  both  sets  oi  o\)^ct\eT^« 
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Books,  etc.,  Received. — Historical  Sketch  of  Marietta  (Ohio)  Collc^ 
TransactioiiH  of  Medical  and  Chirurgical  Faculty  of  Maryland ;  Report 
the  Commissioners  of  Agriculture,  Washington,  D.  0, ;  Eleventh  Anni 
Report  of  the  State  Board  of  Agriculture  of  the  State  of  Missouri,  181 
Engineering,  London,  England. 


WEATHER  RECORD  FOR  JANUARY,  1877. 


Prof.  Tice't  Forecattt. 


1  ;i8tto3d  *F.b.,  R.t. 

2  Clouding  ureather. 

3  Rain  and  snuw  storms. 
4 
5 
6 


8 
9 
10 
11 
12 
13 
14 
15 
IG 
17 
18 


4  to  6  tR.  b.,  L.  t.,  clearing 
weather  and  probably 
very  cold. 
7|7  to  9  F.  b.,  R  t.,  clouding 
and  tlrreatening,  with 
rain  or  snow. 
10  to  11,  R.  b.,  L.t.,  clear, 

or  clearing  and  cold. 
12  to  15.  F.  b.,  R.  t.,  cloud- 
ing, tbreatening  weather 
with  heavy  rains  and 
snows. 


cloudy  with  snow. 

U  U  It 

clear  and  warmer 
((     ((  (( 

cldy,  rain  or  snow 

colder" 
cold  and  clear, 
cloudy  and  cold. 
Warner  with  rain  or  now 
cloudy  and  colder 
cold  and  clear, 
cold  and  cloudy, 
colder  and  clear, 
cloudy  with  snow. 


16  to  17,  R.  b.,  F.  t.,  dear 
and  cold.  I 
18  to  20,  F.  b.,  R.  t.,  cloudy  I  colder  with  snow. 
19j    and  threatening  with|    "        "  " 
20{    rain  and  snow.  jrain  and  snow. 

21  21  to  22,  R.  b.,  F.  t.,  clear  warmer  &  cloudy, 

22  and  co  d.  "  '* 

23  23  to  26,  F.  b.,  R  t.,  cloudy  cold  and  clear. 

24  and  threatening  w i t  h  cloudy  with  snow 

25  heavy  rain  or  snow  cloudy  <&  warmer. 

26  storms. 

27  27  to  28,  R.  b.,  F.  t.,  clear 

28  and  cold. 

29  29  to  31,  F.  b.,  R.  t.,  cloud- 

30  ing  and  threatening  with 

31  rain  or  snow. 


clear  and 
((      •(  (( 

cloudy  and  " 
colder  with  snow. 


clear  a.m.  c'oudy  a  snow'g  p.m 
clear  all  day,  snow  in  the  East 
dear  all  daj,  heary  uow  ia  tke  SoitL 
[cloudy  A.  M.,  clear  p.  m. 
cloudy  and  warmer. 

"  "    nowod  ii  light 

c'ear,  snowed  nearly  all  day. 
clear  ud  rerj  cold  Saowiag  eTorywhere 
elondy  and  warner  i.  I.  Saovod  P.  I. 
clear  a.  m  ,  cloudy  p.  M. 
cloudy  all  day,  N.  wind  P.  M. 
cloudy  and  cold  all  day. 
cloudy  A.  M.,  clear  p.  M. 
cloudy  A.  M..  sprinkled  p.  ] 
sleetiag';  bad  weather  all  aroand. 
clear  and  cold  all  day. 
ciear  a.  m.,  cloudy  p.  m. 
cloudy  and  threatening. 

**  snowed  A.  m.,  clear  p.  M 
clear  and  cold, 
dear  and  pleasant, 
flondy  and  rlear.  Very  oold  all  orer  roiatry 
clear.  Snowstorms  in  Cal. 
clear  all  day. 

*•         '*  thawing. 


•*         "   rained  p.  m: 
rained  A.  m.,  warm  S.  wind, 
c'oudy  A.  M.,  rained  p.  M. 
clear  and  very  warm. 


26 

30 

2 

24 

29 

3 

26 

18  . 

—6 

10 ; 

19 

30  1 

2 

17 

30; 

2 

24 

28 

1 

2 

5  I 

1 

20  ] 

1 

17 

32  ; 

2 

32 

20  ■ 

—12 

5 

6  33  1 

a 

30 

23 

1 

10 

27  : 

a 

7 

15 

I 

14 

36  1 

i 

*  Falling  barometer,  Bising  temperature ;  f  Rising  barometer,  falling  tempermtore. 

As  Prof.  Tice's  forecasts  are  intended  to  cover  the  entire  continent  he  divides  the  ti 
into  periods  of  three  or  four  days  each,  because  it  requires  that  length  of  time  "  for  a  stor 
centre  to  pass  from  west  to  east  across  the  continent.*'  The  Signal  Service  predictions  api 
to  the  Upper  Mississippi  and  Lower  Missouri  Valleys. 
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DI  CESNOLA'S  DISCOVERIES  AT  CURIUM. 

Since  the  year  1866,  Gen.  Di  Cesnola,  who  was  one  of  New  York's  dis- 
tiDgnished  soldiers  in  the  late  war,  has  been  exploring  the  ancient  ruins  of 
the  island  of  Cyprus,  and  four  years  ago  created  a  high  degree  of  interest 
ind  enthusiasm  among  students  and  artists  by  exhibiting,  first  in  En-gland 
ind  afterwards  in  New  York,  where  it  was  purchased  by  the  trustees  of  the 
Uetropolitan  Museum,  a  large  and  varied  collection  of  Cyprian  antiquities, 
vhich  he  had  brought  from  the  ancient  site  of  Gotgos. 

During  the  ten  years  of  his  labors,  Gen.  Di  Cesnola  has  made  excava- 
tions at  more  than  thirty  different  points,  making  discoveries  of  greater  or 
less  interest  and  importance  to  the  historian  and  archaeologist,  having  iden- 
tified the  sites  of  not  less  than  nine  or  ten  ancient  cities  which  had  passed 
oat  of  the  memory  and  recognition  of  the  world,  and  discovered  the  sites 
of  as  many  as  seven  ancient  towns  whose  names  are  as  yet  unknown.  In 
the  latter  part  of  1876  he  arrived  in  London  with  another  most  rare  and 
valuable  collection  of  gold,  silver  and  bronze  relics,  taken  from  some  sub- 
terranean chambers  discovered  and  explored  by  him  at  Curium,  in  1876. 
Haying  failed  to  sell  them  to  our  British  cousins,  he  offered  them  to  the 
trustees  of  the  Metropolitan  Museum,  at  New  Tork,  for  m  goVdi^  ml 

offer  which  they  promptljr  accepted  and  secured  the  amouut  wiIVvtl  ^  fe^ 
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days  by  the  voluntary  subscriptions  of  zealous  and  munificent  friends  of 
that  institution :  thus  effecting  the  completion  of  a  unique  gallery,  which  is 
the  finest  in  the  world,  and  exciting  the  envy  of  the  old  world  savans. 

Harper's  Weekly,  of  January  13,  1877,  contains  Gen.  Di  Cesnola's  report 
of  his  work  for  the  year  1875,  which  is  so  interesting  that  we  give  nearly 
the  whole  of  it,  in  his  own  peculiar  phraseology: 

"In  the  report  I  sent  last  year  to  the  Museum  I  said  that  probably  I 
would  undertake  further  explorations  at  Salamis;  consequently  early  in 
this  spring  I  went  there  with  my  diggers  for  that  purpose.  According  to 
Porphyrius,  Meursius,  and  other  authors,  before  the  arrival  of  Teucer  there 
existed  a  city  named  *Korona;"  and  the  Greek  hero,  according  to  these 
authors,  after  the  Trojan  war,  when  banished  by  King  Telamon,  his  father, 
from  the  kingdom  of  Salamis,  came  to  Cyprus  with  his  followers,  took  pes- 
session  of  *Korona,'  rebaptized  it  *  Salamis,'  and  made  himself  king  over  it. 

"After  some  weeks  of  explorations  1  found  nothing  which  would  warrant 
farther  excavations  at  that  place. 

"In  my  opinion  it  will  be  very  diflScult  hereafter  and  extraordinary  to 
make  any  discovery  of  importance*  at  Salamis,  for  the  reason  that  I  have 
assured  myself  that  there  very  extensive  excavations  have  been  undertaken 
at  different  epochs  and  for  various  purposes. 

"Under  the  Lusignan  kings,  according  to  a  Cypriote  writer,  excavations 
were  made  and  continued  for  nearly  two  centuries,  both  at  Salamis,  Con- 
stantia,  and  elsewhere,  in  search  for  architectural  remains  and  sculptures 
with  which  to  decorate  the  royal  palaces  of  these  Crusader  kings;  in  fact, 
at  Amathus,  Cilium,  Curium,  the  two  Paphos,  and  Salamis,  great  many 
tombs  are  visible  to-day  which  were  explored  very  probably  at  that  period. 
Wherever  I  explored  I  convinced  myself  that  others  had  visited  those  lo- 
calities long  before  me,  and  therefore  I  gave  up  diggings  at  Salamis* 

"More  or  less  the  same  thing  may  bo  said  of  Constantia,  entirely  leveled 
to  the  ground  by  the  *  Lion-hearted' King  Kichard,  though  the  city  was 
'  already  for  more  than  a  century  in  decaying  condition,  and  with  very  few 
inhabitants.  Her  building  material  was  used  under  the  Venetian  Republic 
to  repair  and  strengthen  the  walls  of  Famagosta,  in  anticipation  of  that  long 
siege  which  she  had  to  sustain  from  the  Turks,  and  which  sealed  her  fate 
and  that  of  this  island. 

"From  Salamis,  always  coasting  the  sea,  I  took  the  direction  of  Lar- 
naca.  In  the  vicinity  of  Cape  Greco,  which  Strabo  calls  *Pedalium,*  I  had 
my  tents  pitched  for  several  days.  East  of  this  promontory,  some  twenty 
minutes*  walk  from  it,  I  discovered  the  site  upon  which  once  existed  the 
city  of  Leucolla;  she  owes  the  honor  of  being  recorded  by  Strabo  for  no 
j  other  reason  but  for  that  of  having  accidentally  given  the  name  to  the  great 
j  naval  battle  fought  near  her  harbor  by  Demetrius  and  Ptolemy  (b.  o.  306). 

"Beyond  Cape  Greco,  and  always  along  the  sea-shore,  after  many  un- 
'  successful  attempts  I  succeeded  at  last  to  recognize  and  identify  the  exact 
site  whereupon  was  built  a  Greek  city  called  *Throni,'  which  Strabo  men- 
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tions  in  his  book  aa  if  by  accident,  bnt  leaves  ns  in  doubt  whether  he  in- 
tended to  speak  of  a  city  or  of  a  promontory.  This  spot  is  called  at  the 
present  day  by  the  inhabitants  *Torno,*  and  lies  between  Cape  Greco  and 
Cape  Pyla. 

"During  my  pedestrian  perambulations  in  that  neighborhood,  at  the  very 
extreme  point  of  Capo  Pyla,  not  far  from  the  ruins  of  a  circular  tower  of 
medieval  construction,  at  an  elevation  of  about  one  hundred  feet  from  the 
sea,  I  discovered  by  mere  chance  a  long  cavern  excavated  twenty-seven  feet 
in  the  rock,  which  I  had  the  curiosity  to  enter.    To  my  surprise  I  found  in 

*  it  a  great  mass  of  petrified  bones,  the  larger  portion  of  which  appeared  to 
I  me  to  be  human.  They  adhere  so  tenaciously  to  the  walls  and  pavement  of 
i  the  cavern  that  it  may  be  said  they  form  an  integral  part  of  them.  After 
f    two  hours  of  hard  labor  with  iron  tools  we  succeeded  in  detaching  a  few 

pieces;  some  I  sent  to  the  Royal  Academy  of  Sciences  of  Turin,  of  which  I 

*  am  a  member,  and  the  remainder  has  been  packed  up  in  one  of  the  boxes 
J  sent  to  our  Museum  in  New  York.  A  few  days  later  I  was  conducted  to 
]  see  another  such  cavern,  smaller  in  size,  and  only  forty  minutes*  walk  from 
;    the  former.    There,  also,  are  great  many  petrified  bones  adhering  to  the 

pavement,  and  apparently  of  the  same  period  of  the  others.  The  Christian 
peasants  of  tlie  neighborhood  are  convinced  that  the  bones  are  those  of 
thirty  Christian  Greek  martyrs.  Every  year  in  the  month  of  March  they 
iro  in  procession,  headed  by  their  priests,  to  this  cavern,  in  order  to  pray 
on  these  'prehistoric  bones.* 

"On  my  return  to  Larnaca,  by  the  desire  and  at  the  request  of  Professor 
John  Euakin,  ef  London,  1  superintended  some  excavations  made  at  Soli  for 
his  account;  they  lasted,  however,  but  a  few  months,  and  with  the  excep- 
tion of  some  three  or  four  statuettes,  some  heads,  and  several  vases,  the 
result  has  not  been  brilliant.  At  Soli,  in  order  to  find  good  things  one  must 
remove  first  from  the  surface  ot  the  soil  many  tons  of  earth  brought  down 
trom  the  neighboring  mountains  by  the  annual  rains,  and  which  has  accu- 
mulated upon  those  ruins  to  the  height  of  several  yards;  and  this  prepara- 
tory work  would  be  both  expensive  and  unprofitable  for  several  months. 

*'Araathu8  (called  by  the  Latin  poets  Amatunta)  was  one  of  the  oldest 
Phoenician  cities  of  Cyprus.  It  was  built  on  the  crest  and  southern  slope  of 
a  rocky  hill,  neither  very  high  nor  very  large,  and  detached  from  several 
others  whiok  surrounded  it.  Traces  of  a  pier,  now  under  water,  are  still 
visible  near  the  sea-shore.  It  was  surrounded  by  a  thick  wall,  the  founda- 
tion of  which  I  met  on  the  northeast  side  of  the  hill  afler  digging  a  few  feet 
below  the  surface  of  the  ground.  Remains  of  another  wall  are  also  seen 
::round  that  hill  at  different  places,  but  it  is  of  a  more  recent  construction 
than  the  other,  and  is  probably  Byzantine  work. 

"On  the  summit  of  the  eminence  a  French  arclucologist,  Count  do 
Vogne,  in  18G2,  visiting  the  island,  took  possession,  in  the  name  of  France, 
of  an  immense  stone  vase,  which  is  now  <lo})Osite(l  in  the  Louvre  Muscu^m. 
Fragments  of  another  similar  va.^e  stiiJ  exist,  and  are  \y\\\g  a  fcvj  ^sj^i\,?TCim 
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the  spot  whore  the  other  was  for  many  years  standing,  and  in  view  of  every 
passer-by. 

Although  in  the  southern  slope  of  the  hill  of  Amathus  there  are  great 
many  tons  of  stones  which  have  once  served  to  the  construction  of  ancient 
buildings,  yet  very  seldom  are  found  among  these  debris  any  architectural 
or  sculptured  remains. 

Nevertheless,  during  my  absence  from  Cyprus,  in  1873,  fragments  of  a 
colossal  statue,  cut  out  of  the  calcareous  stone  of  the  island,  were  exhumed 
there.  Its  style  is  very  archaic.  The  head  has  a  beard  trimmed  after  the 
Assyrian  fashion.  It  holds  a  lion  without  a  head  by  the  hind-legs.  It  has 
all  the  appearance  of  being  the  titulary  divinity  of  Amathus,  namely, 
*Melkart,'  the  Phoenician  Hercules  (probably  used  at  a  later  period  for  deco- 
rating a  public  fountain,  as  the  head  of  the  lion  was  cut,  and  a  square  hole 
pierced  through  the  neck  of  the  animal  for  the  introduction  of  a  metal 
pipe).  After  great  deal  of  official  correspondence  between  the  British  con- 
«ul  at  this  place,  who  pretended  to  have  claims  upon  that  monument,  and 
the  Governor-General  of  the  island,  the  latter  got  the  best  of  the  argument, 
and  at  a  cost  of  nearly  $500  in  gold  it  was  shipped  to  Constantinople,  and 
is  now  deposited  in  the  'Imperial  Ottoman  Museum  of  St.  Irene.' 

*'At  Amathus  there  are  different  localities  where  tombs  abound,  but  the 
greater  portion  lie  along  the  sea-shore.  These  tombs  are  oven-shaped,  and 
ezCiavated  in  a  sandy  soil  at  a  depth  varying  from  three  to  five  fe«t.  Host 
of  them  contained  but  one  body.  The  objects  therein  discovered  were 
glass,  always  broken,  but  with  beautiful  iridescence  (this  being  generally 
the  case  when  the  tombs  are  near  the  sea),  terra  cotta  lamps  of  the  first 
and  second  century  of  our  era,  large  amphora)  similar  in  shape  to  those 
found  at  Pompeii;  seldom  gold  ornaments  of  any  value. 

'^Another  kind  of  tombs  are  those,  cut  in  the  rock,  on  the  adjacent  hills 
west  of  Amathus.  They  are  oblong,  and  cut  horizontally  in  irregular  tiers; 
none  are  over  seven  feet  in  length,  and  the  majority  of  them  measure 
scarcely  six  feet.    They  were  all  opened  centuries  ago. 

''The  third  group  of  tombs  is  situated  in  a  field  northeast  of  Amathus, 
encircled  by  low  hills,  forming,  as  it  were,  a  natural  amphitheatre,  and 
contain  sarcophagi  made  either  of  white  marble  imported  from  abroad,  or 
of  calcareous  stone  of  this  island. 

These  sepulchres  are  all  built  with  finely  cut  stones,  and  are  the  hand- 
somest I  have  discovered  in  the  island.  I  examined  many  of  them.  They 
'  are  found  by  digging  at  a  depth  of  forty  to  fifty-five  feel  below  the  surface 
'  of  the  ground,  and  it  is  quite  difficult  to  get  at  them,  as  the  entrances  of 
f  these  tombs  are  not  all  facing  in  the  same  direction.  Some  of  them  have 
\  but  a  single  room,  others  have  two,  and  some  four.  Their  chambers  are  all 
I  built  with  largo  stones,  some  measuring  twenty  feet  in  length,  nine  feet  in 
j  width,  and  three  feet  in  thickness.  But  their  average  size  is  the  following: 
'  length,  fourteen  feet;  width,  seven  and  a  half  feet;  thickness,  two  feet. 
I         These  tombs  are  of  two  different  shapes;  one  with  a  flat  roof  and 
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square  walls  like  the  following  Bketch,  the  roof  in  every  instance  being 
composed  only  of  three  large  slabs ;  and  the  other,  with  the  roof  in  the 
form  of  what  we  call  in  the  American  army  a  "wall  tent."  These  tombs, 
ihe  construction  of  which  must  have  cost  a  large  amount  of  money  and 
much  labor,  probably  belonged  to  the  royal  and  aristocratic  families  oi 
Amathus.  Those  of  but  one  room  have  always  one,  often  two,  and  some- 
times three,  sarcophagi  inside.  When  with  one  only,  it  is  invariably  found 
placed  in  the  centre  of  the  room;  when  two  they  are  placed  to  the  right 
and  left  of  the  entrance,  with  their  heads  toward  the  wall.  When  three 
are  found  inside,  two  are  placed,  as  before  stated,  to  the  right  and  left,  and 
the  third  one  near  the  wall,  opposite  the  door. 

"The  position  of  the  sarcophagi  inside  these  tombs  never  varies,  whether 
the  latter  have  one,  two  or  four  chambers.  In  one  composed  of  two  rooms, 
for  instance,  I  found  as  many  as  ten  sarcophagi.  Four  sarcophagi  were 
deposited  in  the  first,  and  six  in  the  second  room.  Their  position  was 
exactly  as  described  before,  with  this  difference,  that  the  five  extra  sar- 
cophagi were  superposed  to  the  other  five.  All  were  made  of  calcareous 
stone,  without  any  ornament. 

**  Jfo  tombs  were  discovered  with  more  than  four  rooms ;  and  of  these 
only  two,  one  of  which  contained  the  sculptured  sarcophagus  of  which  I 
sent  a  photograph  to  the  president  of  the  Metropolitan  Museum.  The 
sculptured  sarcophagus  was  in  the  centre  of  the  inner  room  facing  the 
entrance,  and  there  lay  in  a  heap,  broken  to  pieces  by  the  Vandals  who, 
centuries  ago,  had  opened  this  tomb,  and  being  perhaps  disappointed  in 
finding  the  treasure  they  sought,  wreaked  their  vengeance  upon  this  rare 
gem  of  Oriental  art  and  of  pure  Cypriote  manufacture.  Fortunately,  how- 
ever, the  stone  of  which  it  is  composed  being  soft,  it  is  easy  to  restore  it. 
In  the  adjacent  chambers  were  two  plain  sarcophagi,  both  of  which  had 
RuflTered  in  like  manner.  The  discovery  of  this  tomb  seems  to  have  been 
due  originally  to  mere  chance,  as  an  opening  was  found  pierced  through  the 
roof,  by  which  the  descent  was  made. 

"At  what  epoch  this  occurred  it  is  difficult  to  determine,  though  some 
rude  figures  traced  upon  the  walls  seemingly  with  lamp  smoke,  and  bearing 
in  one  case  semblance  to  a  knight,  would  indicate  the  presence  of  soldiers 
of  the  array  of  the  Crusaders. 

*iThe  roofs  of  the  four  rooms  are  flat,  and,  as  I  said  elsewhere,  each  is 
composed  of  three  large  stones.  The  first,  or  entrance  chamber,  is  nine 
feet  seven  inches  high,  thirteen  feet  four  inches  long,  and  eight  feet  three 
inches  wide.  The  tomb  was  discovered  at  a  depth  of  thirty-nine  and  a 
half  feet  from  the  surface  of  the  soil,  the  door  facing  the  west.  The  three 
lateral  chambers  are  each  eight  feet  nine  inches  in  length,  seven  feet  ten 
inches  in  height,  and  eight  feet  two  inches  in  width.  The  sarcophagi  in  all 
these  tombs  were  placed  on  a  very  fine  pavement  of  square  stones,  except 
in  one  tomb,  in  which  I  discovered  a  beautiful  sarcophagus  of  fine  white 
marble,  having  sculptured  upon  it  a  female  head  of  colossal  pro\iOT\AO\i^  vcl 
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early  or  archaic  Greek  style — something  like  the  one  existing  in  the  museom 
at  Ne\T  York,  but  with  the  difference  that  this  is  much  finer  in  every  way, 
and  is  Greek.  In  this  case  the  sarcophagus  waa  elevated  from  the  ground, 
and  stood  supported  upon  six  flat  stones. 

"Before  leaving  Amathus  for  Curium  the  removal  of  this  sarcophagus 
occupied  considerable  of  my  time  and  thought,  as  with  the  means  at  my  dis- 
posal it  was  a  very  difficult  undertaking.  We  were  possessed  of  no  pulleys 
or  other  machinery  for  raising  such  weight,  and  were  obliged,  therefore, 
to  rely  solely  upon  ropes  and  hand  force.  Ten  hours  were  employed  in 
bringing  it  to  the  surface  of  the  ground.  It  was  then  placed  upon  a  loir 
cart  made  expressly  for  that  purpose,  and  thence  dragged  slowly  by  eight 
oxen  and  twenty-six  men  over  rough  fields  strewn  with  stones. 

"Curium  was  built,  like  Amathus,  on  the  summit  of  a  rocky  elevation, 
60me  300  feet  from  the  level  of  the  sea. 

"The  Argives,  according  to  Strabo,  were  the  first  inhabitants  of  Curium. 
After  having  selected  that  excellent  situation,  they  cut  the  rock  perpendicu- 
larly on  the  south  and  east  sides  in  such  a  manner  that  at  a  short  distance 
one  believes  to  be  opposite  a  huge  medissval  castle  in  ruins. 

"At  the  base  of  the  rock,  and  on  the  slope  of  the  adjacent  hills,  there 
are  great  many  rock-cut  tombs,  some  hemispheric,  others  like  square  se- 
pulchral chambers,  which  have  been  opened  centuries  ago. 

"The  city  of  Curium,  besides  having  been  built,  like  an  eagle's  nest, 
upon  an  almost  inaccessible  eminence,  had  still  a  Cyclopean  wall  on  the 
crest  of  that  hill,  which  formed  a  bolt  around  the  city. 

"Curium  had  three  entrances.  Those  on  the  south  and  west  sides  are 
yet  quite  visible;  that  on  the  north  has  disappeared.  The  most  important 
of  these  entrances  seems  to  have  been  the  western  one,  which  faced  the  sea 
and  the  fine  bay  of  Curium,  because,  unlike  the  others,  it  was  flanked  by 
two  square  towers,  which  apparently  defended  it,  as  their  foundations  are 
connected  with  those  of  the  Cyclopean  wall  above  named.  I  had  all  the 
debris  removed  from  one  of  these  for  the  purpose  of  measuring  its  founda- 
tions.   I  found  them  almost  square — twenty-five  feet  by  twenty-four. 

"If  a  person  enters  these  ruins  from  the  south  entrance,  and  takes  a 
northern  direction,  after  six  or  seven  minutes'  walk  he  will  find  himself  face 
to  face  with  a  circular  structure,  which  measures  in  circumference  720  feet. 
It  has  to  me  all  the  appearance  of  having  been  a  theatre.  In  its  immediate 
vicinity  a  great  mass  of  stones  and  rubbish  covers  small  square  foundations 
of  buildings  divided  by  a  street  thirty-seven  feet  wide.  There  must  have 
been  the  business  portion  of  the  city.  The  area  occupied  by  Curium  was 
much  more  extensive  than  that  of  Amathus,  or  *Paloo  Limis86/  as  it  is 
called  at  present  by  the  inhabitants  of  Cyprus. 

"With  the  exception  of  the  ruins  of  *Neo  Paphos,'  which  are  mostly 
Roman,  there  is  no  other  place  in  Cyprus  which  shows  upon  the  surface  of 
the  soil  such  a  quantity  of  debris  than  Curium.   I  counted  seventeen  spots 
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rherc-npon  there  are  columns,  half  buried,  either  of  marble  or  granite, 
ind  which  are  lying  there,  very  probably,  in  the  same  position  in  which 
hey  had  fallen  many  centuries  ago.  Nothing  is  now  seen  standing;  every 
.hing  lies  prostrate  by  time.  This  city  seems  to  have  been  destroyed  by 
wme  convulsion  of  the  earth.  Many  small  mounds  of  rubbish  mark  the 
Bile  of  large  private  dwellings,  while  larger  ones  indicate  that  of  public 
edifices  and  palaces.  For  nearly  two  months  I  have  visited  these  ruins  al- 
most daily.  I  explored  in  preference  some  of  those  mounds  which  have 
columns  lying  around  them,  and  from  fragments  of  votive  offering  and  stat- 
ue!*. I  am  led  to  believe  that  they  were  small  temples  or  shrines. 

"  One  of  these  spots  attracted  more  especially  my  attention.  It  had  eight 
granite  columns  half  buried  near  it.  In  having  one  removed,  while  exca- 
vating around  it,  I  perceived  that  the  column  was  lyirg  upon  a  fine  mosaic 
pavement  inlaid  with  Assyrian  and  Egyptian  patterns,  such  as  tha  guilloche, 
the  lotus  flower,  etc.,  a  portion  of  which  1  have  been  able  to  save  for  our 
Ma^eum. 

'  After  all  the  columns  had  been  removed,  I  perceived  that  the  mosaic 
had  been  badly  destroyed  by  some  treasure  hunter,  who,  after  having  dug 
about  six  feet  beneath  it,  evidently  gave  up  the  work  as  unprofitable.  I 
examined  that  place  with  great  care,  and  I  became  convinced  that  it  sounded" 
hollow  at  several  places,  especially  on  the  east  side  of  the  mosaic.  In  fact, 
after  reaching  the  rock  some  twenty  feet  deeper,  I  found  a  subterranean 
passage  cut  in  the  rock  eleven  feet  long,  four  and  a  half  feet  wide,  and  four 
feet  high.  At  one  end  it  must  have  had  communication  with  the  edifice 
aUve,  though  no  traces  are  visible  now.  At  the  other  end  I  found  a  door 
'ui  in  the  solid  rock,  closed  by  a  stone  slab,  similar  to  those  usually  found 
in  front  of  the  Pha»nician  tombs  in  Cyprus.  After  the  stone  had  been  re- 
iiioved,  I  found  an  oven -shaped  room  filled  with  fine  earth,  which  had  per- 
t'-iated  through  the  rouf  In  the  process  of  removing  this  earth  another 
ijorway  was  discovered  leading  into  another  room,  likewise  filled  to  the 
lop  with  earth.  Informed  by  my  chief  digger  of  this  occurrence,  I  de- 
'conded  into  the  first  room  to  examine  the  place,  and  while  poking  with  my 
ovt-rule  in  a  corner,  in  order  to  see  at  what  profundity  was  the  pavement, 

found  a  gold  bracelet,  with  several  rings  and  ear-rings  of  the  same  metal, 
,il  in  a  pile,  as  if  hidden  there  purposedly  by  somebody.  This  was  extra- 
rdinary,  for  when  gold  ornaments  arc  found  in  a  tomb  they  are  always 
lixed  up  with  human  bones.  After  this  unexpected  discovery  I  ordered 
he  entire  earth  to  be  removed  from  both  rooms.    Such  a  thing  is  very 

J'.im  done  here  when  the  tomb  is  composed  of  one  or  two  rooms  only,  be- 
au-e  when  they  are  found  full  of  earth  inside  (and  this,  fortunately,  is 
iitiier  the  rule  than  the  exception),  it  adheres  to  the  roof  and  walls  so 
•  nuciously  that  it  requires  a  pickaxe  to  detach  it ;  the  diggers  therefore  pre- 
r  to  tunnel  each  room  on  the  right  and  left  of  the  doorway,  and  search  on 
Le  jiavement  for  the  contents  of  the  tomb. 
"However,  in  this  case  I  insisted  in  having  both  rooms  emptied;  and 
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when  the  second  room  had  some  two  thonsand  baskets  of  earth  removed,  % 
third  doorway,  and,  of  course,  a  third  room,  were  discovered  similar  to  the 
first  two ;  and  a  week  afterward  a  fourth  room  was  still  brought  to  light. 

"For  more  than  a  month  twelve  men  were  working  continu- 
ally, removing  the  earth  from  these  four  rot)m8,  which  was  carried 
up  to  the  surface;  and  when  the  work  was  completed,  each  room 
had  only  inside  the  usual  thickness  of  one  foot  of  earth,  between 
which  and  the  pavement  the  contents  of  the  tomb  are  always 
found. 

"At  last,  after  waiting  for  more  than  a  month,  I  was  able  to 
descend  into  these  four  rooms  and  explore  them  thoroughly. 

"The  following  diagram  will  show  the  position  and  shape  of 
the  rooms.  Three  of  them  are  on  the  east  and  the  fourth  on  the 
north  side  of  the  mosaic  pavement  that  once  was  above  them. 

"After  having  carefully  measured  each  room,  and  vainly  looked 
for  inscriptions,  I  returned  to  room  *C,*  preceded  by  my  chief 
digger,  and  followed  by  a  man  carrying  a  lantern,  and  we  began 
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A,  Passage  facing  the  south,  and  loading  to  the  rooms— length,  11  feet  4  Inches;  height,  8  feet  11  inches; 
width,  4  feet  10  inches.  AA,  Narrow  passage  fkcing  went— height.  2>^  feet ;  width,  2  feet.  The  length  be- 
yond 180  feet  has  been  unexplored.  B,  Doorways  communicating  with  the  Inner  rooms.  They  meaior^ 
alike— height,  2  feet  7  inches ;  width,  8  feet ;  depth  or  thlcknAss  of  doorways,  1  foot  4  inches.  C,  D,  £,  Booms 
or  Tftults.  These  three  rooms  measure  alike— height,  14  feet  6  inches;  width,  11  feet;  length, 23  feet.  F» 
Boom— height,  14 feet;  width,  9  feet;  length,  21  feet. 

the  researches  on  that  spot  where,  by  accident,  a  month  before  I  had  dis- 
covered the  gold  ornaments  aforesaid.  The  layer  ot  earth  was  removed, 
my  chief  digger  searching  in  it  carefully  and  delicately  with  the  point  of  his 
knife,  and  passing  the  earth  twice  between  his  fingers,  like  through  a  sieve. 
Soon  afterward  the  mate  of  the  gold  bracelet  was  found,  in  company  with 
two  engraved  rings  and  four  pairs  of  ear-rings.  I  remarked  then,  for  the 
first  time,  the  total  absence  of  human  remains  and  of  sepulchral  vases,  and 
I  came  to  the  conclusion  that  it  was  not  and  could  not  be  a  tomb.  Some 
time  afterward  I  found  out  that  the  building  which  once  existed  above  these 
vaults  was  a  temple,  and  these  the  subterranean  repositories,  wherein  the 
priests  or  priestesses  of  the  temple  safely  deposited  the  votive  offerings  and 
treasure  of  the  temple  during  sudden  invasion  of  the  island,  or  in  time  of 
war.  I  was  prepared,  however,  and  satisfied,  that  whatever  was  to  be  found 
therein  would  be  only  that  which,  for  some  unknown  reason,  had  been  left 
behind.  If  that  place  had  been  found  out  by  some  treasure-hunter  and  ran- 
sacked, the  stone  slab  would  not  have  been  replaced  before  the  entrance 
[»door. 

j  "My  musings  were  agreeably  cut  short  by  a  loud  exclamation  from  my 
jichief  digger,  who  handed  to  me  two  large  gold  armlets  weighing  about 
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three  pounds;  but  groat  was  my  pleasure  when  I  saw  upon  each  of  them^ 
beautifully  engraved,  an  inscription  in  (Cypriote  charncters.  I  ascended  to 
the  surface  to  examine  them  more  carefully,  and  I  found  that  both  armlets 
bad  the  same  inscription. 

"The  Cypriote  inscriptions  found  hitherto  in  tho  western  part  of  the 
island  are  read  from  left  to  right,  while  all  the  others  are  read  vice  versa. 
The  inscription  on  the  armlets  consists  of  thirteen  letters,  divided  by  a 
point  into  two  groups,  of  which  the  first  is  the  name  of  a  king  of  Paphos, 
who  seemingly  offered  the  armlets  to  this  shrine  of  Curium.  In  the  present 
stage  of  Cyprian  palieography,  it  would  be  hazardous  to  fix  a  date  to  this 
inscription,  but  from  the  character  of  other  objects  found  with  them,  I  am 
inclined  to  believe  that  the  inscription  on  the  armlets  belongs  to  an  epoch 
not  later  than  the  Persian  expedition  against  Cyprus  chronicled  by  Herodo- 
tus. This  inscription,  which  clearly  shows  that  the  armlets  were  the  ^votive 
offering,*  or  a  present  of  a  king  of  Paphos,  confirmed  mo  in  my  opinion 
that  the  building  above  with  the  mosaic  pavement  had  been  a  temple  of 
some  importance.    During  the  several  days  employed  in  searching  room 

I  remained  continually  inside  of  it.  Of  the  three  persons  therein  I  was 
the  least  excited,  though  there  was  a  good  excuse  for  it.  At  every  moment 
gold  ornaments  were  exhumed,  and  nothing  else.  Among  them  there  were 
many  signet-rings,  with  a  movable  scarabeus  finely  cut  either  in  agate,  car- 
nelian,  jasper,  onyx,  or  other  hard  stones.  Most  of  the  representations  en- 
graved upon  these  scarabei  are  Egyptian  and  Assyrian.  It  would  be  too 
tedious  were  I  to  describe  here  one  by  one  all  the  fine  and  valuable  gold 
objects  I  found  in  room  *C.* 

*•  Suffice  to  say  that,  with  the  exception  of  three  little  amphora?  in  crys. 
tal  (as  rare  and  as  precious  as  gold),  all  the  other  objects  found  in  said  room 
were  of  gold.  In  room  *  D  *  the  objects  found  therein  were  all  silver,  and 
they  consist  in  vases,  cups,  bowls,  patera),  armlets,  bracelets,  rings,  and  ear- 
rings. Also  a  few  Babylonian  and  Assyrian  cylinders,  three  or  four  of 
which,  with  inscriptions  in  cuneiform  characters.  Jioom  *  E  '  contained  with 
the  exception  of  a  bronze  lamp  and  a  fine  chariot  in  calcareous  stone,  many 
line  vases,  with  statuettes  in  relief,  or  with  birds  painted  upon,  and  also  two 
or  three  of  the  so-called  Etruscan  kind — one  Kilis  especially,  and  a  Kalpis, 
are  intact,  and  very  fine  specimens. 

"  Room  *  F,'  which  is  somewhat  smaller  than  the  others,  has  a  doorway 
on  its  western  wall,  which  leads  to  a  narrow  passage  or  tunnel,  the  end  of 
which  has  been  an  impossibility  for  me  to  find.  The  foul  air  inside,  the 
earth  percolated  through  the  roof,  its  narrowness,  which  d»)es  not  permit  to 
stand  or  to  turn  backward,  render  the  thorough  exploration  of  it  a  matter 
of  utter  impossibility.  I  entered  it  with  the  chief  digger,  each  of  us  hold- 
ing a  light ;  but  beyond  130  feet  the  lights  went  out,  and,  crab-like,  we  were 
obliged  to  come  back,  very  lucky  not  to  have  remained  sutfocated  inside. 

I  have  mentioned  this  tunnel  before  describing  the  contents  of  room 
*F.*  for  the  reason  that  the  latter  was  filled  with  earlli  rmoveOi 
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passaj^e,  and  required  several  days  before  it  could  be  explored.  In  this 
room  every  object  found  is  of  bronze,  copper,  and  iron,  and  forms  by  itself 
a  very  interesting  and  valuable  collection.  There  are  many  candelabrt, 
some  seven  feet  higli,  others  less  than  a  foot ;  lamps,  mirrors,  cups,  bowls, 
vases,  etc.,  etc.;  bulTs  heads,  birds,  statuettes,  etc. 

When  I  finished  the  thorough  exploration  of  these  four  rooms  I  had  the 
earth  replaced  inside,  the  ground  above  leveled  as  before  (these  being  the 
conditions  imposed  upon  me  by  the  owners  of  the  ground  and  by  the  im- 
perial firman),  and  then  I  prepared  to  return  to  Larnaca  with  all  my 
treasures. 

"  During  the  month  in  which  iny  diggers  were  employed  in  removing  the 
earth  from  the  four  rooms,  I  continued  to  explore  superficially  the  ruins  of 
Curium. 

North  of  this  mosaic  pavement,  some  fifteen  minutes*  walk,  and  outnide 
the  city  walls,  there  are  the  ruins  of  a  hippodrome,  the  wallt  of  which  are 
yet  standing ;  at  some  places  the  height  is  yet  twenty-two  feet,  while  at  others 
is  scarcely  six  feet.  The  following  diagram  shows  the  form  of  the  hippo- 
drome (except  that  the  closed  end  is  rounded): 

B  B 

£  1^ 


A,  B,  Sides  of  the  hippodrome.  C,  End  of  the  hippodrome.  D,  Axii  of  the  figure.  £,  Gatewajs.  F, 
Starting  place  of  the  horoes  and  chariots. 

"  The  entrance  was  facing  the  city ;  there  are  no  more  traces  of  the  stalls 
for  the  chariots,  and  probably  never  existed,  as  I  did  not  find  any  founda- 
tions there.  No  architectural  remains  or  fragments  of  statues  were  discov- 
ered among  the  debris,  which  now  fill  the  area  inside. 

•  "The  whole  length  of  the  hippodrome  is  1,296  English  feet,  measuring 
eighty-four  feet  in  w^idth.  The  three  gateways  measure  alike  eight  feet  in 
width.  Compared  to  that  of  Olympia,  this  hippodrome  was  insignificant, 
its  size  being  scarcely  one-fourth  of  the  former. 

"  Beyond  the  hippodrome,  in  a  northwestern  direction,  at  twenty  min- 
utes' distance,  are  the  ruins  of  the  temple  of  *  Apollo  Hylates,*  which  I  ex- 
plored last  year,  and  mentioned  in  my  report.  Near  these  ruins  there  is  a 
promontory  from  which,  Strabro  says,  the  ancient  priests  used  to  throw  into 
the  sea  those  who  touched  the  altar  of  Apollo  with  their  hands.  I  visited 
it,  and  I  am  convinced  that  the  victim  was  instantaneously  killed. 

"  The  entire  collection  consists  of  the  following  objects  : 

Pieoee. 

Marble  Barcophagus,  with  colossal  head   1 

Stone  sarcophagus,  fall  of  sculptares  «  1 
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Gold,  precious  stones,  cylinders,  and  scarabei     511 

SilTer  and  silTer-gilt  objects,  Cyprus  coins,  etc   272 

Objects  in  bronze,  copper,  lead,  iron,  and  coins   440 

Objects  in  alabaster,  ivory,  marble  and  serpentine   126 

E/yptian,  Greek  and  Roman  lamps   555 

Terra  cotta  s(a*uettes — heads,  groups,  etc   800 

Stone  statues,  bass-reliefs,  heads,  statuettes,  etc   1150 

Glassware — ointment  cups,  bottles,  bowls,  etc   750 

Phoenician,  Greek  and  Roman  vases   2400 

Cypriote,  Pbceaician  and  Greek  inscriptions   45 

Egyptian  blue-glazed  idols  and  armlets   110 

Sundry  articles—mosaic,  etc   50 


'*My  arcbffiological  labors  in  Cyprus  aro  very  seon  terminated,  and  I 
hope  l^efore  the  end  of  next  year  to  be  able  to  leave  this  island. 

"L.  P.  Di  Cesnola. 

*•  Launaca,  December  23,  1875." 
The  London  Saturday  Review^  in  speaking  of  Gen.  Di  Cesnola's  discov- 
eries, says; 

*'The  talo  of  the  finding  of  the  temple  treasure  at  Curium  is  like  a  page 
from  the  ^Arabian  Nights,'  while  the  story  of  its  brief  stay  in  England  is 
merely  a  repetition  of  passages  too  well  known  in  the  bistory  of  English 
collections.  After  selling  his  former  collection  to  the  trustees  of  the  Metro- 
politan Museum,  in  New  York,  for  some  860,000,  Gen.  Di  Cesnola  returned 
to  Cyprus  and  began  to  excavate  on  the  sites  of  various  buried  cities.  Sa- 
lamis,  as  he  says  in  a  letter  to  a  contemi)orary,  yielded  him  next  to  nothing, 
for  xhe  Princes  of  the  house  of  Lusignan  had  been  there  before  him.  Cu- 
rium seemed  less  promising;  it  was  a  town  of  which  little  is  known.  The 
Argives  founded-  it,  according  to  a  rumor  mentioned  by  Herodotus,  though 
Stephanos  of  Byzantium  holds  out  for  a  Phoenician  or  Syrian  eponymout 
settler.  Steasanor,  the  tyrant  of  the  city,  wont  over  to  the  Persian  side,  as 
we  learn  from  Herodotus,  in  the  battle  in  the  plain  of  Salamis.  Wo  also 
know  that  Curium  was  one  of  the  places  which  furnished  decorators  and 
other  artists  to  Esar-Haddon.  It  is  impossible  to  say  how  it  cam©  to  perish 
so  utterly  that  Gen.  Di  Cesnola  was  among  the  first  explorers  who  identified 
the  site. 

•  The  importance  of  Cyprus  as  a  link  in  the  history  of  art  has  for  some 
years  been  fully  recognized.  One  of  the  tributaries  of  Thothmes  111,  the  ' 
inland  felt  Egyptian  influences  before  it  came  into  the  hands  of  Assyrians.  I 
Whether  the  Cyprians  were  originally  a  *Japhetic  race,'  as  Mr.  Eawlinson  | 
calls  them,  or  not,  there  were  several  early  colonies  of  Greeks  in  the  coun-  j 
try,  and  Phoenician  factories  were  not  rare,  while  Greek  and  Phoenician  | 
merchants  were  constantly  coming  and  going.  Now  the  temi)le  at  Curium, 
if  one  may  judge  by  the  treasures,  had  been  enriched  by  members  of  many  | 
races  for  a  period  of  at  least  one  thousand  years.  Few  among  the  ofterings  ] 
can  perhaps  bo  proved  to  bo  later  than  the  great  golden  bracelets  which  | 
bear,  in  Cypriote  characters,  the  name  of  Evandros,  King  of  VA\A\o^,\\iW\^ 
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seventh  century  B.  C.  On  the  other  hand,  AssyriologiatB  assign  an  almost 
incredibly  early  date  to  some  of  the  cylinders,  while  the  official  seal  of 
Thothmes  III  takes  us  back  far  enough  in  all  conscience.  IIow  Curium  fell, 
and  by  what  means  the  temple  Irtasure  escaped  being  sacked,  we  do  not 
know;  but  at  all  events  it  contains  the  history  of  the  development  of  art 
through  many  centuries. 

"The  collection  has  not  yet  been  definitely  arranged  with  any  attempt 
at  chronological  order,  nor  will  it  be  in  England.    When  the  arrangement 
is  made  we  shall  expect  to  see  the  silver  and  golden  bowls  taking  a  promi- 
nent and  instructive  position.     There  is  very  little  ancient  silver  in 
European  museums — though,  during  the  last  week,  much  has  been  found  at 
Mycena' — because  the  metal  becomes  oxidized  and  of  a  dull  clay  color  and 
of  clay-like  consistency.    The  peasants  are  rather  in  the  habit  of  breaking 
any  silver  vessel  they  may  find  in  digging,  in  the  belief  that  they  are 
worthless.     The  Curium  treasure,  however,  includes  many  vases  of  ele- 
gant shape  ;  but  especially  remarkable  is  one  golden  bowl,  which  is  curi- 
ously decorated.    Animals  with  an  unmistakable  resemblance  to  reindeer 
are  scratched  with  much  spirit  in  a  band  round  the  inside  of  the  vessel. 
The  stylo  of  treatment  in  another  flat  vessel  is  almost  exactly  that  which 
may  be  seen  in  a  curious  Assyrian  plate  belonging,  to  the  Museum,  and  rep- 
resenting, as  it  seems,  the  visible  world.   The  plate  is  full  of  slight  eleva- 
tions, which  stand  for  mountains,  and  in  each  hill  and  valley  the  figure  of 
a  bear,  lion  or  deer  is  scratched.    The  bowl  from  Curium  is  ornamented  in 
the  same  style,  and  it  is  easy  to  agree  with  the  theory  of  Brunn,  illustrated 
lately  by  Mr.  A.  S.  Murray,  that  Homer,  in  describing  the  shield  of  Achilles, 
had  work  of  this  sort  in  his  mind.    A  more  elaborate  design  in  silver 
shows  a  hero  strugi^ling  with  a  genuine  Assyrian  lion.   lit  other  vessels  the 
characteristic  ornaments  of  Assyrian  and  Egyptian  art  are,  so  to  speak,  in- 
terwoven. A  mixture  of  this  sort  is  apparently  of  the  essence  of  Phcenician 
art.    Homer  is  full  of  anecdotes  of  crafty  Phoenician  traders,  who  brought 
gold  and  silver  work  to  towns  on  the  seaboard  of  Ilellas,  and  carried  away 
kidnapped  children  and  slaves.  The  early  Greek  designers  would  thus  have 
the  example  of  a  style  before  them  which,  though  somewhat  bastard,  and 
perhaps  even  debased,  was  free  at  least  from  hieratic  restrictions.  Cypriote 
I   art,  on  the  whole,  came  nearer  to  that  of  the  Etrurians  than  of  any  other 
I   race.    It  would  be  difficult  to  trace  the  exquisite  dignity  and  comeliness  of 
'   Greek  art  to  anything  learned  from  without,  to  anything  but  the  divine  gift 
I  of  the  spirit  of  beauty  which  transmuted  the  lai)ored  efforts  of  earlier  peo- 
pie  into  perfection.    Still  the  treasure  of  Curium  does  contain  a  wonderful 
\  collection  of  these  efforts,  the  latest  of  which  aro  touched  with  the  spirit  of 
Greece.    In  the  immense  variety  of  rings  aad  of  other  jewelry  the  dawn 
'  of  true  Greek  art  may  be  discerned.    Many  of  the  rings  are  almost  bar- 
baric ;  they  are  gold  circlets,  with  a  revolvinir  seal  stone,  or  silver  circlets 
which  are  so  rusted  that  the  stone  can  no  long<.»r  be  turned  round.    It  is 
very  curious  that  the  finer  the  gem  or  intaglio  ihe  coarser  and  poorer  is  the 
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netting.  The  most  beautiful  gem  is  no  doubt  Boreas  carrying  off  Oreithyla 
— *the  most  precious  example,*  says  Mr.  King,  *of  Greek  art  just  emerging 
from  the  archaic  stage  yet  brought  to  light.' .  One  of  the  feet  of  Boreas  is 
slightly  distorted,  it  seems,  but  we  must  remember  that  on  the  chest  of 
Cypselus,  according  to  Pausanias,  ^snakes'  tails  hath  he  in  place  of  feet.' 
This  grotesque  survival  gives  the  chest  of  Cypselus  an  earlier  date  than 
the  Cypriote  ring,  which  indeed  is  clearly  of  later  execution.  Mr.  King, 
whose  eminent  authority  will  be  acknowledged,  speaks  in  glowing  terms  of 
two  other  gems,  which  English  students  are  to  see  no  longer.  Eings  as 
many  and  glittering  as  those  of  Andvari's  hoard  in  the  Saga  will  be  stored 
in  the  Metropolitan  Museum  of  New  York.  As  years  roll  on  American 
ladies  will  learn  that  Phoenician  is  not  the  European  way  of  pronouncing 
Venetian,  and  popular  education  will  thrive  immensely. 

We  must  confess  that,  though  not  so  instructive  as  the  gems,  the  neck- 
lets, armlets,  ear-rings  and  fibulce  from  Curium  are  even  more  attractive  to 
the  amateur  of  gold  work.  The  Etruscans  never  beat  the  patient  granula- 
tion which  Cyprians  lavished  on  morsels  of  gold,  and  we  have  never  seen 
designs — those  of  Chimffir»  and  dragons,  for  example — so  full  of  spirit  and 
life.  The  little  tortoises  on  studs  are  the  prettiest  of  'totems and,  in  fact 
it  scarcely  needs  an  educated  eye  to  discern  the  manifold  merits  of  the 
jewelry  of  Curium.  The  bronzes  and  sculptures  have  only  been  unpacked 
for  a  short  time,  and  few  people  have  had  the  good  fortune  to  see  them. 
Beport  speaks  very  highly  of  a  sarcophagus,  adorned  with  reliefs  from  the 
important  myth  of  Medusa,  which  some  Transatlantic  scholar  may  eluci- 
date at  his  leisure.  The  designs  have  been  engraved  in  the  Revue  Archeo- 
logique,  and  nothing  can  be  more  curious  than  the  mixture  of  Assyrian  trees 
and  beasts  with  thoroughly  Greek  warriors  going  to  the  chase  in  shields 
and  helmets.  The  whole  collection  has  been  bought  by  the  New  York 
Museum  for  a  sum  of  about  £14,000." 

The  comments  of  the  English  press  upon  the  refusal  of  the  treasury  de- 
partment to  ask  parliament  for  the  £10,000  demanded  by  Gen.  Di  Cesnola 
for  this  magnificent  collection,  are  about  equally  divided  between  vain  re- 
grets at  their  own  loss  and  rather  cynical  doubts  as  to  whether  the  erudition 
and  capability  of  American  scholars  are  sufficient  to  appreciate  such  objects 
in  the  requisite  degree.  While  there  may  be  something  of  truth  in  this  latter 
suggestion,  it  must  at  least  be  admitted  that  our  movements  in  this  respect 
are  in  the  right  direction,  and  that  the  beginning  we  have  made  and  the 
zeal  displayed  by  those  making  thera,  are  the  sure  forerunners  of  that  eru- 
dition, and  the  foreshadowings  of  icsthetic  tastes  which  will,  within  a  short 
lime,  be  capable  of  appreciating  fully  even  such  exquisite  and  recondite 
treasures  of  ancient  art. 
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THE  STONE  AGE  OF  NORTH  AMERICA. 

In  tho  history  of  North  America  we  can  go  back  by  the  light  of  credit- 
able documents  to  tho  year  986,  when  Biarne,  the  son  of  Bardson,  set  sail 
from  Iceland,  and,  losing  his  way,  came  in  sight  of  Newfoundland.  Back 
of  the  earliest  discovery  by  our  race  of  this  continent  of  North  America 
must  lie  the  history  of  the  Indian.  In  Mexico  traditional  historic  accbants 
take  us  back  as  far  as  tho  sixth  century.  And,  for  a  still  earlier  time  and 
its  events,  we  have  to  penetrate  the  surface  of  this  continent  itself.  The 
earth  holds  the  further  answers  to  these  questions.  In  a  story  of  ancient 
Greece,  we  read  that  there  was  a  dispute  as  to  whether  Salamis  had  former- 
ly belonged  to  tho  Athenians  or  tho  Megarians.  When  it  was  referred  to 
Solon,  he  caused  the  graves  to  be  opened.  It  was  found  then  that  their  oc- 
cupants were  buried  according  to  the  custom  of  the  Athenians,  and  not  of 
the  Megarians.  The  dead  men  settled  that  question.  The  testimony  of  the 
dead  Athenians  dispensed  with  the  formula  of  an  oath,  and  was  yet  ac- 
cepted. No  appeal  was  necessary  after  such  evidence,  just  as  no  statute  of 
limitation  could  bar  a  trial  of  such  importance.  It  was  a  ease  of  supple- 
mentary proceedings  that  commanded  respect. 

The  earth  of  this  continent  shows  us  that  before  the  Indians  there  has 
been  a  people  whom  we  call  Mound-builders — that  is,  mounds  were  thrown 
up  here  by  men  whose  bones  we  find  in  them,  lying  among  rough  tools  and 
utensils,  and  after  the  mounds  we  name  the  race,  who,  perhaps,  were  not  a 
different  people  from  the  Indians. 

But  for  these  mounds  wo  would  not  know  of  the  men  who  built  thera. 
They  are  mentioned  in  no  history,  human  or  divine.  What  was  there  be- 
fore tho  Mound-builder?  I  would  speak  to-night  of  what  must  have  been 
long  before  his  time — of  early ^  though  perhaps  not  earliest,  man  in  North 
America.    Wo  must  know  this  early  man  by  our  experience  of  his  traces. 

There  was  a  time  when  stone  throwing  was  the  occupation  of  grown  men 
of  our  own  race.  Stones  were  used  in  the  warfare  of  the  Celt  and  the  Ro- 
man. We  remember  that  David,  a  Somite,  used  a  pebble  from  tho  brook. 
And  we  shall  find  that  men  of  other  races,  and  before  David,  resorted  to 
the  same  weapon  for  all  the  purposes  whioh  in  David's  time,  and  with  his 
race,  were  partly  served  by  metals.  There  is  not  only  a  parallel  to  be 
drawn  between  our  boys  and  savages  in  certain  ways,  but  there  exists  one 
between  these  boys  of  the  present  and  our  own  men  of  the  past.  Just  as, 
when  cutting  into  the  crust  of  the  earth,  wo  find  the  remains  of  animals 
and  plants  which  once  inhabited  its  former  surfaces,  the  simpler  forms  be- 
low, the  more  complex  above,  so  we  find  the  remains  of  man's  tools  and  im- 
plements in  the  clays  and  gravels  of  the  last  geological  period  of  the  globe, 
and  with  a  like  sequence  in  their  character.  The  oldest  and  lowest  forms 
of  tools  are  simplest;  the  newer  and  nearer  to  the  present  surface,  the  more 
varied  and  complex.    We  have  seen  that  the  simplest  weapon  man  could 
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use  would  be  a  stODe.  Even  now  a  wagoner  with  broken  cart  looks  around 
naturally  for  a  stone  to  pound  with,  and  so  mend  his  ways.  He  picks  up  a 
stone  on  occasion  as  his  ancestors  did  on  most  occasions.  For  the  moment 
he  is  in  the  St*ne  age.  And  he  uses  what  the  earliest  man  must  have  un- 
doubtedly used,  a  stone  just  as  it  is.  There  must  have  been  a  time  when 
men  picked  up  such  stones  as  came  in  their  way  at  the  moment  with  which 
to  throw  at  animals,  to  break  their  food,  to  injure  their  fellow-men.  Such 
stones-,  unaltered  by  use,  can  no  longer  be  identified. 

It  is  easy  to  see  how,  through  long  lapses  of  time,  men  continued  to 
select  stones,  with  an  ever-increasing  care  as  to  their  shape  and  size.  The 
best  to  fling,  the  surest  to  hit,  the  sharpest  to  eut,  were  picked  out,  assorted 
in  leisure  moments,  stored  for  future  use.  The  hunter,  meeting  with  game, 
could  find  no  stone  suited  to  bring  it  down  at  the  moment,  and  so  came  at 
last  to  carry  this  primitive  shot  about  with  him  in  his  hunting.  The  way 
from  such  a  process,  and  a  mode  of  improving  the  best  of  these  stones  by 
an  artificial  changing  of  their  shape  and  size,  were  clearly  pointed  out  by 
experience.  And  there  must  have  been  a  gain  in  the  process  to  such  an 
inventive  tribe.  No  more  were  long  searches  for  properly-sized  stones 
necessary.  By  means  of  harder  stones  others  were  chipped  and  shaped, 
and  so  much  time  was  gained  from  looking  for  stones  and  devoted  to  obtain- 
ing food.  And  tribes  using  artificially-shaped  stones  must  have  had  a 
superiority  over  those  who  relied  on  what  natural  stones  they  found  at  the 
moment.  They  stood  in  less  danger  of  starvation.  In  the  absence  of  other 
remains,  the  presence  of  roughly-fashioned  stones  will  be  the  carlieot  reli- 
able trace  we  shall  find  of  the  existonoe  of  men.  In  Europe  such  stones 
have  been  found  and  described  by  several  observers.  In  North  America 
we  owe  their  discovery  to  the  zeal  of  Dr.  C.  C.  Abbott,  aided  in  funds  for 
excavation  by  the  Peabody  Museum  of  Archa)ology,  of  Cambridge,  Massa- 
chusetts. 

North  American  rough-stone  implements  vary  little  in  size  and  pattern, 
although,  when  we  examine  all  the  kindred  rough-stone  implements  of 
the  world  yet  known,  we  see  that,  as  a  class,  they  become  gradually  more 
determinate  in  their  shape  and  the  chipping  more  regular;  they  come 
more  into  the  shape  of  spear-heads,  and,  perhaps,  large  arrow-points. 
Above  the  rough-stone  implements  we  find  those  of  polished  stone ;  a  de- 
parture showing  that  man  was  no  longer  satisfied  with  his  first  rude  fash- 
ioning of  his  implements.  Then  we  find  the  metals ;  and  of  these  copper, 
being  more  pliable,  is  first  beaten  cold  and  worked  into  shape  for  use. 
Then  the  process  of  smelting  and  mixing  with  harder  metals,  such  as  iron, 
came  to  be  employed  ;  and  to-day  we  are  doing  just  what  man  has  always 
done,  improving  our  tools  so  that  we  may  better  our  condition. — Prof.  A. 
8.  Grote,  in  Popular  Science  Monthly  for  March, 
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ANCIENT  EARTHWORKS  IN  INDIANA. 

Prof.  R,  T.  Brown  furnishes  the  Indianapolis  Journal  with  the  following 
account  of  the  visit  of  the  ArchjBological  Society  to  the  wonderful  earth- 
works at  Anderson,  with  a  description  of  the  formations: 

The  Archajological  Association  of  Indiana  are  indebted  to  the  C,  C, 
C.  and  I.  Railroad  for  an  excursion  car  placed  at  their  disposal  to  visit  the 
ancient  earthworks  of  Madison  County,  Indiana.    About  thirty  persona 
availed  themselves  of  the  invitation,  and  spent  a  day  very  pleasantly  in 
-examining  the  most  curious  and  wonderful  works  of  antiquity  in  the  State. 
The  earthworks  are  situated  on  a  high  bluff  overlooking  White  Biverand 
the  country  beyond  it,  and  but  a  few  rods  north  of  the  Bee  Line  Bailroad 
at  a  point  three  miles  east  of  the  City  of  Anderson.    The  ground  is  at  pres- 
ent covered  with  a  heavy  forest  of  large  trees,  and  is  inclosed  by  a  common 
rail  fence.    The  principal  work  is  a  circular  embankment  elevated  about 
oight  feet  above  the  earth  on  the  outside,  and  measuring  320  feet  in  diame- 
ter.   The  earth-wall  is  sixty-three  feet  wide  at  the  base,  and  has  a  level 
surface  at  its  summit  of  about  nind  feet  wide.    The  ascent  from  the  outside 
is  quite  gradual,  but  when  the  summit  is  gained  the  descent  is  very  steep 
to  the  bottom  of  a  ditch  eighteen  feet  belo.w  the  top  of  the  wall.  This 
ditch  is  sixty  feet  wide  at  the  top  and  encloses  a  circular  plain  138  feet  in 
diameter,  in  the  centre  of  which  is  a  mound  four  feet  high  and  fifty  feet  in 
diameter.    Looking  to  the  south,  a  few  degrees  west,  is  a  gateway,  or  open-  i 
ing  in  the  embankment  thirty  feet  wide,  and  a  pass-way  of  the  same  width, 
and  on  a  level  with  the  original  surface  of  the  earth  breaks  the  ditch  and 
makes  a  level  roadway  to  the  inclosed  plain  and  mound.    On  each  side  of 
this  gateway  the  wall  rises  some  two  feet  above  its  general  level,  while  at 
the  point  directly  opposite,  for  the  space  of  about  one  hundred  feet,  the 
wall  is  gradually'  reduced  in  height  about  the  same  amount.    The  central 
mound  has  been  opened  in  two  places,  but  nothing  of  importance  was  dis- 
covered.   A  number  of  large  trees  are  growing  on  the  wall  and  in  the  en- 
closed space.    A  walnut  tree  had  recently  been  cut  down  with  a  saw,  leaving 
its  stump  on  top  of  the  embankment.    This  stump  showed  217  annual 
rings,  or  growths.    An  oak  tree  one-third  larger  than  this  stands  on  the 
embankment,  and  the  remains  of  a  large  walnut  tree  which  had  fallen,  per- 
haps fifty  years  since,  was  observed  at  another  point  on  the  wall.  The 
earth  appears  to  bo  a  sandy  clay,  with  occasionally  a  pebble  or  small  boul- 
der enclosed.    The  circle  is  a  perfect  one,  and  the  slope  of  the  bank,  both 
inside  and  out,  is  very  regular  and  uniform.    No  modern  engineer,  with  the 
advantage  of  our  improved  implements,  could  have  made  a  moro  perfect 
job. 

**Around  this  great  work,  at  different  distances  from  it,  are  small  in- 
closurcs,  some  of  them  circular,  others  irregular  in  form,  but  all  constracted 
on  the  general  principle  of  inclosing  a  central  space  by  means  of  an  em- 
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bankment  with  an  inside  ditch  and  open  gateway.  In  some  of  these  the 
wall  is  as  much  as  three  feet  high — in  others  the  elevation  is  barely  percep- 
tible. 

''Under  the  bluff,  and  near  the  margin  of  the  river,  a  number  of  very 
strong  chalybeate  springs  break  out.  These  were  probably  the  attractions 
which  invited  the  unknown  builders  to  this  spot. 

•'About  three-quarters  of  a  mile  east  of  this  group  of  works  is  another 
large  work  differing  somewhat  iu  shape,  but  yet  constructed  substantially 
on  the  same  principle.  This  is  an  imperfect  parallelogram  rounded  at  the 
corners  and  the  two  side  lines  slightly  bent  inward  at  the  middle.  The 
length  of  each  side  wall  is  one  hundred  and  sixty  feet,  and  the  width  of  the 
space  between  them  at  the  ends  is  seventy-five  feet,  and  seventy  feet  in  the 
middle.  The  earth -wall  is  about  four  feet  above  the  common  level,  and 
twelve  feet  above  the  bottom  of  the  ditch.  The  gateway  at  the  cast  end  of 
the  inclosuro  is  eight  feet  wide,  and  an  embankment  extends  across  the 
ditch  at  the  level  of  the  surrounding  surface,  making  a  roadway  thirty-six 
feet  long.  On  each  side  of  the  entrance  of  this  gate,  and  at  a  little  distance 
from  it,  stands  a  low  mound,  and  several  other  imperfect  traces  of  minor 
work  to  the  south  of  this,  in  a  cultivated  field.  Trees  probably  five  hun- 
dred years  old  are  growing  on  the  large  space  inclosed  by  this  work,  and 
the  decaying  remains  of  several  fallen  oaks  still  larger  were  observed. 

••It  is  in  vain  to  conjecture  when,  by  whom,  or  for  what  purpose  these  „ 
works,  at  an  enormous  expense  of  skill  and  labor,  were  constructed.  Time 
and  patient  investigation  may  give  us  the  clew. 
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THE  VALUE  OF  POLAR  EXPEDITIONS. 

In  view  of  the  very  discouraging  results  of  the  British  Arctic  expedition 
Qnder  Captain  Nares,  some  writers  are  beginning  to  question  whether  such 
expeditions  do  not  serve  to  demonstrate  the  vitality,  endurance  and  perse- 
verance of  the  explorers  rather  than  their  ability  to  achieve  the  desired 
objects.  Were  the  mere  distancing  others  in  reaching  the  goal  of  the  geo- 
graphical point  called  the  North  Pole  and  the  settlement  of  the  long  vexed 
qucKtion  of  an  open,  or  a  palieocrystic,  polar  sea  all  that  are  to  be  accomp- 
lished by  so  great  an  expenditure  of  labor,  money  and  human  suffering, 
this  view  of  the  matter  would  be  correct,  and  the  sooner  such  explorations 
were  abandoned  the  better.  But  these  are  the  least  important  of  all  the 
results  looked  for  by  scientific  men,  who  continue  to  urge  l\\c  toTW\t\.WoTi 
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new  exploring  parties  and  fresh  appropriations  for  their  support.  As  will 
be  seen  by  Professor  Loomis'  letter  quoted  from  below,  "there  is  scarcely  a 
problem  relating  to  the  physics  of  the  globe  which  can  be  fully  understood 
without  a  knowledge  of  the  phenomena  within  the  polar  regions/'  The 
poles  and  the  equator  are  undoubtedly  the  most  important  points  on  the 
earth's  surface  for  scientific  observation.  Meteorologists  and  astronomers, 
geologists  and  students  of  natural  history  all  acknowledge  this,  and  are 
eager  to  see  the  day  when  the  bold  navigators  of  some  nation  shall  plant 
its  standard  on  the  land,  water  or  ice  of  that  mysterious  Pole. 

As  is  well  known  to  all  of  our  readers,  Captain  Howgate,  of  the  Signal 
Service  Bureau,  U.  S.  army,  has  proposed  a  scheme  for  not  only  reaching 
the  North  Pole,  but  for  making  it  a  permanent  point  of  observation  in  the 
future,  or  at  least  as  long  as  such  observations  may  be  found  desirable  or 
valuable.  Captain  Howgate's  plan,  which  has  met  with  the  approval  of 
most  scientific  men  of  the  day,  consists  in  brief  in  planting  a  colony  on  the 
shore  of  Ilairs  Basin  or  Lady  Franklin's  Bay  for  a  period  of  three  years, 
during  which  time  the  party  will  learn  how  to  live  in  an  Arctic  region, 
familiarize  themselves  with  the  country,  the  seasons,  the  movements  of  the 
ice  and  other  phenomena  which  will  enable  them  to  select  the  most  favor- 
able time  for  making  successful  explorations.  The  scheme  contemplates 
the  erection  of  suitable  buildings  for  the  shelter  of  the  party,  proper  sap- 
,  plies  of  food,  apparel  and  such  other  articles  as  experience  proves  usefal 
and  necessary,  to  be  furnished  annually  by  vessels  sent  out  for  the  purpose, 
the  employment  of  certain  Esquimaux  as  guides  and  hunters,  and  above  all 
that  the  men  comprising  the  party  shall  be  energetic,  hardy  and  experi- 
enced men,  who  are  to  bo  still  further  hardened  by  rigid  and  intelligent 
discipline  by  a  competent  naval  officer  and  corps  of  assistants  to  take  the 
observations  and  direct  smaller  expeditions  from  time  to  time. 

Congress  has  been  petitioned  to  permit  the  use  of  one  of  the  smaller 
naval  vessels  and  to  appropriate  the  sum  of  850,000  for  the  outfit  and  main- 
tenance of  the  expedition,  and  it  is  probable  that  before  another  year  passes 
the  Howgate  exploration  party  will  be  on  its  way  to  Discovery  Harbor. 

In  opposition  of  the  views  of  Captain  Narcs,  who  represents  that  a  sea 
of  ancient  and  never  broken  ice  lies  between  the  highest  attained  latitude 
and  the  Pole  itself.  Dr.  I,  I.  Hayes,  formerly  surgeon  to  Dr.  Kane,  declares 
that  the  circumpolar  sea  is  always  open,  that  no  largo  body  of  water  like 
Baffin's  or  Hudson's  bay  is  ever  frozen  over,  even  at  the  lowest  tempera- 
tures, and  he  believes  firmly  that  in  1861  he  reached  beyond  the  land  belt 
of  ice  and  with  a  boat  could  have  gone  to  the  Pole.  He  states  positively 
that  in  the  Arctics  the  temperature  of  the  sea  water  generally  remains  at 
about  29°,  but  even  at  that  temperature  it  does  not  freeze,  unless  the  air  is 
perfectly  calm,  and  ho  further  says :  "  I  have  seen  waves  rolling  at  50° 
below  zero  without  a  particle  of  ice  in  sight." 

Hiram  J.  Penrod,of  the  Signal  Service  Bureau,  writes  to  the  Xcw  York 
Graphic  as  follows: 
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*'The  severity  of  the  climate  has  been  exaggerated.  To  parties  under 
cover  it  is  not  more  trying  than  that  at  the  summit  of  Mount  Washington, 
in  New  Ilampshire,  or  of  Pike's  Peak,  Colorado,  as  stated  by  a  former 
member  of  one  of  Dr.  Ilayes'  expeditions,  and  who  has  since  served  a  year 
on  the  summit  of  the  last  named  mountain. 

•  In  this  connection  attention  is  invited  to  the  following  extracts  from 
official  reports.  The  fir8t  is  from  the  report  of  the  Secretary  of  the  Navy 
and  his  associates  on  the  results  of  the  Polaris  expedition: 

During  the  summer  the  entire  extent  of  both  low  lands  and  elevations 
(at  Thank  God  Harbor,  latitude  81  deg.  38  min.  north)  are  bare  of  both 
snow  and  ice,  excepting  patches  here  and  there  in  the  shade  of  the  rooks. 
The  soil  during  this  period  was  covered  with  a  more  or  less  dense  vegeta- 
tion of  moss,  with  which  several  Arctic  plants  were  interspersed,  some  of 
them  of  considerable  beauty,  but  entirely  without  scent,  and  many  small 
willows  scarcely  reaching  the  dignity  of  shrubs. 

*• 'Animal  life  was  found  to  abound,  musk  oxen  being  shot  at  intervals 
throughout  the  winter,  their  food  consisting  of  the  moss  and  other  vege- 
tables obtained  during  this  season  by  scraping  off  the  snow  with  their  hoofs. 
Wolves,  also  bears,  oxen  and  other  mammals,  were  repeatedly  observed. 
Gecsc,  ducks  and  other  water  fowls,  including  plover  and  other  wading 
birds,  abounded  during  the  summer,  although  the  species  of  land  birds  were 
comparatively  few,  including,  however,  as  might  have  been  expected,  large 
numbers  of  snow  partridges.  No  fish  were  seen.  The  waters  were,  how- 
ever, found  filled  to  an  extraordinary  degree  with  marine  intervertebrata, 
including  jelly-fish  and  shrimps.  It  was  believed  by  the  party  that  the 
Hcali^  depend  upon  the  latter  for  their  principal  subsistence,  the  seals  them- 
selves being  very  abundant. 

•••Numerous  insects  were  observed  also,  especially  several  species  of 
butterflies,  also  flies,  bees  and  insects  of  like  character.' 

•  In  the  last  dispatch  written  by  Capt.  Hall,  at  his  snow  encampment  on 
the  north  side  of  Newman's  Bay,  latitude  82  deg.  3  min.  north,  October  20, 
1S71.  he  says: 

••  *  We  find  this  is  a  much  warmer  country  than  we  expected.  From 
<'ape  Alexander  the  mountains  on  either  side  of  the  Kennedy  Channel  and 
Robeson  Strait  we  found  entirely  bare  of  snow  and  ice,  with  the  exception 
of  a  glacier  that  we  saw  covering  about  latitude  80  deg.  30.  min.,  east  side 
of  the  strait,  and  extending  eust-northeast  as  far  as  can  be  seen  from  the 
mountain  by  Polaris  Bay.  We  have  found  that  the  country  abounds  with 
life  and  seals,  game,  ducks,  musk-cattle,  rabbits,  wolves,  foxes,  bears,  part- 
ridires,  etc.  Our  sealers  have  shot  two  seals  in  the  open  water  while  at  this 
cnciimpment.' " 

Having  referred  to  the  letter  of  Professor  Loomis,  of  Yale  College,  to 
Cupt.  Howgate,  we  will  close  this  article  by  quoting  from  it  that  portion  in 
which  he  points  out  the  almost  inestimable  advantages  of  a  thorough  ex- 
ploration of  the  Arctic  regions  to  the  scientific  and  the  commeTe\a\  vcoy;\^. 
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"In  order  to  estimate  the  value  of  the  results  of  these  expeditions  we 
should  consider  what  would  have  been  the  state  of  our  knowledge  of  the 
physics  of  the  globe  if  no  such  expeditions  had  been  undertaken.  There  is 
scarcely  a  problem  relating  to  the  physics  of  the  globe  which  can  be  fully 
understood  without  a  knowledge  of  the  phenomena  within  the  polar  regions. 
Whatever  phenomena  we  may  wish  to  investigate,  it  is  of  special  import- 
ance to  determine  its  maximum  and  minimum  values,  and  in  nearly  all 
questions  of  terrestial  physics,  one  or  other  of  these  values  is  found  in  the 
neighborhood  of  this  polo.  If,  for  example,  we  wish  to  determine  the  dis- 
tribution of  temperature  upon  the  surface  of  the  globe,  it  is  especially  im- 
portant to  determine  the  extremes  of  temperature,  one  of  which  is  to  be 
found  near  the  equator  an  d  the  other  near  the  poles.  If  we  wish  to  investi- 
gate the  system  of  circulation  of  the  winds,  our  investigation  will  bo  sadlj 
deficient  without  a  knowledge  of  the  phenomena  in  the  polar  regions. 

"If  we  wish  to  study  the  fluctuations  in  the  pressure  of  the  atmosphere, 
whether  periodical  or  accidental,  we  cannot  be  sure  that  we  understand  the 
phenomena  in  the  middle  latitude  unless  we  know  what  takes  place  in  the 
polar  regions.    If  we  wish  to  investigate  the  currents  of  the  ocean,  we  find 
indications  of  currents  coming  from  the  polar  regions,  and  it  is  important 
to  be  able  to  trace  these  currents  to  their  source.    If  we  wish  to  investigate 
the  laws  of  the  tides  we  need  observations  from  every  ocean,  and  observa- 
tions of  the  Arctic  regions  have  a  special  value  on  account  of  their  distance 
from  the  place  where  the  daily  tidal  wave  takes  its  origin.    If  we  wish  to 
study  the  phenomena  of  atmospheric  electricity  and  of  the  auroral  exhibi- 
tions, no  part  of  the  world  is  more  important  than  the  polar  regions.  If 
we  wish  to  study  the  phenomena  or  terrestial  magnetism,  observations  in 
the  polar  regions  have  a  special  value,  since  it  is  here  the  dipping  needle 
assumes  a  vertical  position,  and  the  intensity  of  the  earth's  magnetism  is 
the  greatest.    If  we  wish  to  determine  the  dimensions  and  figure  of  the 
earth,  we  require  to  know  the  length  of  a  degree  of  latitude  where  it  is 
greatest,  and  also  where  it  is  least.    If  we  wish  to  determine  how  the  force 
of  gravity  varies  in  different  parts  of  the  world,  we  require  observations  of 
the  length  of  the  second's  pendulum,  both  where  it  is  greatest  and  where  it  is 
least.    In  short,  there  is  no  problem  connected  with  the  physics  of  the  globe 
which  does  not  demand  observations  from  the  polar  regions,  and  generally 
the  poles  and  the  equator  are  more  important  as  stations  of  observations 
than  any  other  portions  of  the  earth's  surface.    If  the  information  which 
has  been  acquired  upon  the  various  subjects  in  the  numerous  polar  expedi- 
tions •f  the  last  half  century  were  annihilated,  it  would  leave  an  immense 
chasm  which  would  greatly  impair  the  value  of  the  researches  which  have 
been  made  in  other  parts  of  the  world. 

"The  subjects  to  which  I  have  here  referred  are  scientific  rather  than 
commercial,  but  many  of  them  have  an  important  bearing  upon  questions 
which  affect  the  commerce  of  the  globe.  In  the  attempts  which  are  now 
being  made  by  the  joint  efforts  of  the  principal  nations  of  the  globe  to  de- 
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(^riniDc  the  laws  of  storms,  if  we  could  have  daily  observations  from  a  groap 
f  stations  within  the  Arctic  circle,  it  is  believed  that  they  would  prove  of 
be  highest  value  in  enabling  us  to  explain  the  phenomena  of  the  middle 
ititudes.  Every  winter  upon  the  eastern  side  of  the  Rocky  Mountains  we 
nd  an  intensely  cold  wave  moving  down  from  the  northward,  and  spread* 
ng  over  a  large  portion  of  the  United  States.  How  can  we  fully  understand 
he  cause  of  the  great  changes  of  temperature  which  so  frequently  occur 
uring  the  winter  months,  unless  we  know  where  this  cold  air  comes  from  ; 
nd  how  can  this  be  determined  without  fixed  stations  of  observation  ex- 
ending  northward  even  to  the  polar  regions  ? 

The  vast  extension  of  the  commerce  of  the  world  in  recent  times  and 
is  increased  security  are  due  in  no  small  degree  to  more  accurate  informa- 
ion  respecting  the  physics  of  the  globe,  including  such  subjects  as  the  mean 
lirection  and  force  of  the  prevailing  winds ;  the  laws  of  storms;  the  use  of 
he  barometer  in  giving  warning  of  the  approaching  violent  winds ;  the 
urest  mode  of  escaping  the  violence  of  a  storm  when  overtaken  by  a  gale ; 
he  most  advantageous  route  from  one  port  to  another  ;  the  direction  and 
reloc-ity  of  the  currents  in  every  ocean  ;  the  variation  of  the  magnetic  needle 
n  all  latitudes,  and  its  changes  from  year  to  year;  together  with  many  other 
}roblemB;  and  most  of  these  investigations  have  been  greatly  facilitated  by 
>bservation6  which  have  been  made  within  the  Arctic  regions.  I  do  not  re- 
^rd  it  as  an  exaggeration  to  claim  that  the  benefits  which  have  resulted 
)oth  directly  and  indirectly  to  the  commerce  of  the  world  in  consequence  of 
K)lar  expeditions  are  more  than  equal  to  all  the  money  which  has  been  ex- 
,>endcd  on  the  enterprises. 

"Is  any  additional  advantage  to  the  commerce  of  the  world  to  be  an- 
:icipated  from  further  explorations  in  the  polar  regions?  Undoubtedly. 
Precisely  what  these  advantages  may  prove  to  be,  we  cannot  certainly  pro- 
Qounce  beforehand;  but  upon  most  of  the  questions  to  which  I  have  already 
ftUuded  more  mihute  information  is  needed.  The  demands  of  science  are 
by  no  means  satisfied,  and  we  may  confidently  anticipate  that  any  advance 
in  our  scientific  knowledge  respecting  questions  connected  with  the  physics 
of  ihe  globe  will  impart  increased  security  to  commerce.  If  a  steamer 
starting  ft'om  New  York  and  traveling  northward  could  pass  directly  over 
the  North  Pole  through  Behring  Straits  into 'the  Pacific  Ocean,  it  would 
be  a  triumph  of  geographical  science,  equal  to  the  first  discovery  of  America. 
H'hether  such  a  result  will  ever  be  witnessed  we  cannot  safely  predict,  but 
past  explorations  have  not  shown  that  such  an  achievement  is  impossible, 
t  hope  we  shall  not  rest  contented  while  so  much  that  is  clearly  feasible  re- 
nains  to  be  done,  and  until  the  northern  boundary  of  Greenland  has  been 
raced." 
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One  of  the  most  interesting  results  of  the  explorations  recently  made  of 
ancient  historical  sites  at  the  East — those,  in  especial,  made  memorable  in 
Biblical  association — is  that  presented  by  Prof.  Conder,  in  his  elaborate  re- 
port on  the  cave  of  Adullam,a  subject,  as  is  well  known,  which  has  engaged 
the  attention  of  oriental  travelers  and  topographists  for  so  many  years  and 
with  such  diverse  conclusions. 

Differing  from  almost  all  those  who  have  preceded  him  in  this  line  of 
investigation,  Conder  points  out  that  the  site  of  this  celebrated  cave  mast 
satisfy  certain  conditions  in  which  the  caves  at  Khureitun,  the  traditional 
site,  and  those  of  the  Deir  Dubban  both  appear  to  fail  in  one  point  or  other. 
Adullam  was  in  the  Shephelah — it  was,  in  fact,  near  Jarmuth  and  Socoh. 
between  Gath  and  Bethlehem,  and  was  a  natural  stronghold;  its  site  must 
therefore,  show  the  usual  indications  of  an  ancient  town  with  rock-cnt 
tombs,  good  water  supply  and  roads;  must  have  at  least  one  habitable  cave, 
and  the  modern  name  must  contain  the  essential  letters  of  the  Hebrew,  es- 
pecially the  ain. 

Singularly  enough,  Condor  appears  to  be  the  first  one  to  have  ascertained 
that  the  conditions  named  are  fulfilled  in  the  site  now  called  Ayd  el  Mieh, 
which  lies  in  the  upper  part  of  the  Wady  Sumt  or  the  Valley  of  Elah.  In 
explanation  of  the  conclusion  to  which  this  distinguished  traveler  has  ar- 
rived concerning  this  long-controverted  question,  ho  states  that  on  the 
western  slope  of  the  valley  named  is  a  place  called  after  a  kubbet  known  as 
the  Wely  Mudkor,  the  latter  standing  on  the  north  edge  of  a  range  which 
rises  five  hundred  feet  above  a  valley,  there  a  mile  broad,  the  sides  of  the 
hill  being  steep  and  cut  into  terraces,  and  the  kubbet  surrounded  by  heaps 
of  stones  and  ruins  of  indeterminate  date;  the  rock  is  scarped  and  quar- 
ried; there  are  wells  and  stone  troughs,  ancient  tombs,  also  roads  connect- 
ing the  place  with  Ilebron,  Bethlehem  and  Tell  es  Safiyeh,  and  the  name 
Ayd  el  Mieh  with  an  ain  preserves  all  the  essential. letters  of  the  Hebrew, 
which  is  a  most  important  fact. 

Now,  as  to  the  cave,  Conder  states  that  there  is  really  no  single  cavern 
of  vast  dimensions  and  with  winding  passages,  in  this  locality,  as  may  be 
found  at  Khureitun,  but  a  scries  of  small  caves,  smoke-blackened  and  still 
inhabited,  or  used  as  stables,  and  ho  points  out  that  the  peasantry  accus- 
tomed to  live  in  caves  carefully  avoid  living  in  those  of  large  size,  as  being 
damp  and  feverish,  as  well  as  dreading  the  bats,  scorpions  and  flies  that  in- 
fest them.  If,  therefore,  this  identification  be  accepted,  the  adventures  of 
David  assume  a  consistency  and  clearness  not  compatible  with  the  charac- 
ter of  the  old  traditional  sites  which  have  been  described  in  history  and 
located  on  maps. 

Another  important  correction  in  Biblical  topography,  resulting  from 
recent  researches,  and  which  oriental  scholars  seem  likely  to  accept  as 
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at  least  plausible,  is  that  which  points  out  that  the  site— BethDimrah — hith- 
erto ^^enerally  considered  to  be  "the  place  whore  John  baptised,"  is  in  fact 
too  far  south,  one  condition  being  that  the  place  must  be  within  two  days' 
journey  ot  Cana  and  Nazareth.  Recently,  all  the  fords  of  the  Jordan  hare 
been  examined,  and,  among  them,  is  one  found  twenty-five  miles  from  Nasa- 
reth,  which  not  only  seems  to  answer  all  the  conditions,  but  also  preserves 
the  name — that  is,  it  is  called  Makhadhet  Abara,  the  "ford  of  the  crossing- 
over;'  but  as  Bethabara  means  the  "town  of  the  crossing-over,'*  this  identi- 
ty of  name  might  be  met  with  at  any  of  the  fords,  so  that  the  identification 
must  be  supported  on  other  grounds.  Besides  the  favoring  condition  in  re- 
spect to  distance,  the  newly-found  site  is  the  ford  over  which  the  road  down 
the  Wady  Jalud  to  Gilead  and  the  Ilauran  pusses;  hero  the  river  bed  is 
more  open  than  at  other  places,  the  steep  banks  of  the  valley  are  further 
retired,  and  a  broad  space  is  left,  suitable  for  the  collection  of  the  great 
crowds  which  followed  John  the  Baptist,  and  for  the  performance  of  the 
rite  administered  by  him  to  so  great  a  multitude  in  one  place. 

Similarly  favorable  results  appear  to  have  attended  the  efforts  recently 
put  forth  to  arrive  at  some  more  satisfactory  determination  in  regard  to  the 
ancient  Ashkelon.  It  will  be  remembered  that,  a  short  time  ago.  Prof.  Pu- 
sey,  one  of  the  most  reliable  authorities  in  matters  of  archaiology,  called 
attention  to  the  fact  that,  just  as  there  were  a  Gaza  and  a  Maiumus  Gazw, 
or  '-Gaza  by  the  Sea,"  so  there  were,  in  the  sixth  century  at  least,  an  Atca- 
lon  and  a  Maiumas  Ascalon,  each  place  having  then  a  bishop  of  its  own; 
and  ho  also  jiointed  out  that  Benjamin  of  Tudela  speaks  ot  the  present 
Ascalon  as  the  new  town  "built  by  Ezra  the  priest  on  the  sea  shore,"  four 
parasangs  from  the  former  place  of  the  same  name. 

And  now  the  interesting  fact  is  brought  to  light  that  both  of  these  As- 
ealons  exist  still.  The  ruined  Ascalon  by  the  sea  shore  has  been  long  known 
and  frequently  described;  but  the  site  just  discovered,  called  Khirbet  As- 
calon, is  in  the  hills  north  of  Beit  Jibrin,  near  Tell  Zakeriyeh.  It  shows 
remains  of  an  early  Christian  church  or  convent,  and  a  great  lintel  of  stone 
with  a  deeply  cut  cross  in  the  centre,  resembling  somewhat  the  cross  of 
Malta,  lies  on  the  ground;  such  lintels  are  to  be  found  in  all  that  class  of 
ruins  which  date  from  the  fifth  to  the  seventh  century.  It  is  twenty-three 
miles  from  the  shore,  which  would  seem  to  agree  with  the  four  parasangs 
measured  to  Ashdod.  From  all  the  evidence  gathered,  it  would  appear, 
therefore,  that  the  Ashkelon  of  the  Bible,  of  Herod  and  of  the  crusaders, 
are  one  and  the  same  place,  distinguished  from  an  early  Christian  site  ot 
the  same  name  by  the  title  of  Ascalon  Maiumas.  The  numerous  crusading 
fortresses  in  the  great  plain  which  was  the  scene  of  so  many  terrible  con- 
flicts between  the  English  and  Saladin  have  also  been  pretty  nearly  all 
identified. 

Bat  the  most  valuable  contribution  lately  made  to  this  class  of  researches 
in  Biblical  geography  is  perhaps  due  t»  Porter,  the  Eni^lish  traveler, tii^dm 
eeipecial  his  investigations  of  the  much-diBputod  site  of  Pisga\\,>\'poTV'?j\i\e\k 
he  throws  aezne  light  of  peculiar  importance. 
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It  was  dLscovered  by  this  traveler  that  the  ruins  of  this  memorable  place 
Ho  on  a  gentle  declivity  which  descends  to  the  wild  ravine  of  Ay  an  Masa, 
while  on  the  south  is  a  steep  ascent  to  a  rounded  hill  which  projects  boldly 
from  the  plateau  of  Moab  and  commands  an  extensive  view  of  Western 
Palestine,  and  the  name  given  by  the  Arabs  to  this  hill  is  that  of  Jebei 
Siaghah,  **Mount  Siaghah" — a  corruption  of  the  Hebrew  Pisgah,  there  be- 
ing no  P  in  Arabic,  but  the  other  radical  letters  of  the  Hebrew  word  are 
retained  in  Siaghah.  Porter  describes  the  summit  of  the  hill  as  being  a 
little  higher  than  the  table-land  which  extends  up  to  it,  rich  in  soil,  and 
partially  cultivated,  a  full  view  of  Jeshimon,  or  Wilderness  of  Judoa,  being 
obtained  from  it,  and  the  whole  topography  corresponding  exactl}-  with  the 
Biblical  narrative  in  Numbers.  From  the  ruins  of  Siaghah  ho  also  saw, 
about  due  west,  a  round  peak,  connected  with  the  northwest  side  of  Jebel 
Siaghah  by  a  low,  narrow  neck  of  land.  On  ascending  the  peak — some 
twenty  minutes*  travel  from  Siaghah,  or  a  distance  of  about  a  mile — there 
were  found  the  ruins  of  an  old  town  covering  the  summit  and  sides  of  the 
hill,  including,  on  the  top,  the  remains  of  a  Eoman  castle,  with  a  large 
arched  tank  in  the  centre,  now  nearly  filled  with  stones  and  broken  columns, 
while  outside  the  castle  are  ruins  of  a  still  older  date.  The  name  of  both 
peak  and  town  is  Neba  or  Nebbeh,  and  the  summit  is  about  four  hundred 
feet  lower  than  Jebel  Siaghah,  but  commands  a  much  fuller  view  of  the 
Jordan  valley,  the  Dead  Sea  and  the  Plain  of  Jericho. 

The  fact  appears  to  be  unquestionable,  according  to  Porter,  that  this 
Neba  is  the  town  Nebo  mentioned  by  Eusebius  as  six  miles  from  Heshbon, 
toward  Jericho,  a  position  exactly  corresponding  with  that  of  theso  ruins; 
it  is  evident,  too,  from  the  Scripture  narrative,  that,  in  the  time  of  Moses, 
Nebo  was  a  town  which  gave  its  name  to  a  section  of  the  mountain-ridge 
beside  it,  and  such  is  the  case  still.  Porter  states  that  he  paid  special  at- 
tention to  the  view  from  Nebo,  and  compared  it  with  that  described  in  the 
account  of  the  death  of  Moses.  In  the  foreground,  he  says,  far  below,  lies 
the  whole  plain  of  Jericho,  with  ihc  valley  of  the  Jordan  on  the  northern 
shore  of  the  Dead  Sea,  where  the  Israelites  encamped,  then  called  tho  plains  j 
of  Moab;  on  tho  north  is  seen  tho  range  of  Gilead,  as  far  as  its  eulminat-  j 
ing  point  at  Jebel  Osha,  the  ancient  Mizpah  of  Gilead,  but  all  north  of  that 
peak,  including  Hermon,  is  shut  out ;  on  the  northwest  are  visible,  through 
the  long  vista  of  the  Jordan  valley,  the  heights  of  Naphtali  and  southern 
part  of  Lebanon ;  from  thonco  to  Hebron  the  whole  outline  of  Western 
Palestine  is  in  view,  hut  no  part  of  the  Mediterranean  is  seen.  It  required 
but  a  half  hour's  ride  from  Keba,  down  a  difficult  zigzag  path,  to  reach 
Ayun  Musa,  **the  fountains  of  Moses,"  which  spring  up  under  a  great  cliff 
in  the  bottom  of  the  wild  glen  to  which  they  give  their  name ;  from  this 
fountain  the  peaks  of  Siaghah  and  Neba  are  both  in  sight,  and  tho  interest- 
ing fact  presents  itself  that,  even  to  this  day,  the  names  Moses,  Pisgsh  and 
Nebo  still  cling  to  this  spot — indeed,  it  seems  highly  probable,  flrom  the 
observations  made  by  this  sagacious  traveler,  as  well  as  from  other  concur- 
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ring  evidence,  that  these  fountains  of  Moses,  as  they  are  termed,  are  iden- 
tical with  Ashdoth  Pisgah,  "the  springs  of  i'isgah,"  mentioned  in  the  open- 
ing portions  of  Deuteronomy,  If  this  be  so,  it  furnishes  additional  confir- 
mation  of  the  faithfulness  of  Porter's  researches  in  this  most  interesting 
field  of  sacred  topography.— S^.  Louis  Republican, 


THE  ISTHMIAN  CANAL. 

Of  all  the  points  in  the  great  Central  American  isthmus,  reaching  from 
Texa^  to  AspinwalJ,  and  dividing  the  two  great  oceans,  the  most  desirable 
for  the  juirpose  of  a  ship  canal  is  that  surveyed  a  few  years  ago  by  a  United 
.Siatt/N  jLjuvernment  expedition,  and  cutting  across  the  isthmus  of  Panama  at 
its  s«mthern  extremity.  It  is  very  probable  that  a  route  via  Lake  Nicara- 
gua or  the  isthmus  of  Tchuantepec  would  be  cheaper  and  easier  in  cutting 
the  proposed  canal,  but  it  either  would  be  open  to  the  objection  of  running 
a  great  distance  through  the  territory  of  people  that  would  hardly  permit 
it  to  be  neutralized  or  placed  'under  the  protection  of  the  commercial 
nations  of  the  earth,  or  free  from  toll,  etc.,  for  any  lengthened  period.  The 
United  States  would  hardly  allow  of  a  proposition  to  place  a  canal  running 
throa«^h  any  portion  of  its  domain  under  the  control  of  foreign  nations, 
and  no  other  power  can  be  expected  to  do  this  any  longer  than  they  are 
compelld  by  physical  force  so  to  do.  Besides,  the  initiative  has  already 
been  taken,  and  the  right  to  cut  the  canal  across  the  isthmus  of  Panama 
has  been  granted  by  the  Columbian  government  to  French  capitalists,  and 
the  matter  may  be  regarded  as  already  started.  The  government  of  the 
Columbian  Eepublic  requires  that  it  shall  have  no  locks  or  tunnels,  that  it 
»>hall  have  a  capacity  of  five  to  six  thousand  tons,  that,  in  brief,  it  shall  bo 
a  clear  and  perfect  waterway  betw^een  the  two  oceans.  They  also  require 
that  it  shall  be  finished  in  ten  years  after  the  date  of  the  formation  of  the 
company,  and  that  it  shall  not  cost  over  one  hundred  millions  of  dollars. 

The  value  and  necessity  of  such  a  canal  is  recognized  all  over  the  world, 
of  which  there  is  hardly  a  maritime  nation  that  is  not  more  or  less  inter- 
ested in  it.  At  present,  vessels  requiring  to  reach  the  Pacific  from  the 
Atlantic  are  compelled  to  go  sixty-two  degrees  or  4,340  miles  to  the  south- 
ward, more  than  most  of  them  should,  perhaps  to  double  back  just  as  far  in 
their  course,  and  then  at  last,  not  least,  to  round  the  tempestuous  prom- 
ontory of  Cape  Horn  ;  or,  as  in  the  case  of  steamers,  to  thread  the  danger- 
ous straits  that  divide  the  group  of  Terra  del  Fuego.  There  would,  there- 
fore, be  not  only  a  gain  in  shortening  the  passage,  but  also  in  the  risk  from 
fire,  tempests,  etc.,  to  which  vessels  are  ordinarily  exposed,  that  would  make 
this  canal  of  the  utmost  importance  to  commerce.  It  would  add  greatly  to 
the  facilities  for  California  commerce.  It  would  shorten  the  distance  to 
Xew  York  by  10,164  nautical  miles;  that  is  to  say,  it  vro\\\d  v^iAucifi  \\. 
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two-thirds,  and  instead  of  an  average  voyage  taking  four  months,  it  would 
not  take  more  than  six  weeks.  It  would  shorten  the  distance  to  Liverpool 
by  9,364  nautical  miles,  and  reduce  the  time  of  passage  to  seven  or  eight 
weeks,  whereas  six  or  eight  months  are  now  sometimes  taken. 

The  canal  would  enormously  dwelop  the  business  and  industry  of  all 
central  and  southern  South  America,  which  has  for  so  long  a  time  been  neg- 
lected, mainly  on  account  of  its  inaccessibility  from  the  centres  of  civiliza- 
tion, enlightenment  and  commerce.  "Saw  and  flourishing  cities  would 
spring  up  all  along  the  border  of  the  Pacific;  Panama  would  become  one 
of  the  great  commercial  centres  of  the  earth  and  one  of  its  greatest  cities. 
New  fields  for  the  development  of  capital  and  the  employment  of  labor 
would  bo  opened,  which  otherwise  might  lie  dormant  for  a  quarter  of  a 
century.  The  annual  amount  of  tonnage  that  may  be  expected  to  pas* 
through  is  3,000,000  tons,  and  this  will  increase  rapidly  from  year  to  year, 
as  a  new  way  from  Europe  and  the  East  will  have  been  opened  to  the  west- 
ern parts  of  the  great  American  continent,  to  the  islands  of  the  Pacific, 
Australia  and  New  Zealand,  Asia  and  the  rich  islands  of  the  Indo-Chinese 
Archipelago.  It  will,  in  fact,  be  opening  the  Pacific  ooean  to  civilization 
and  commerce.  As  a  business  speculation  there  is  no  doubt  but  that  the 
work  would  pay  handsomely,  nay,  more  than  handsomely  from  the  first, 
but  if  it  never  paid  a  cent  and  the  expense  had  to  be  borne  by  the  great 
nations  of  the  earth,  it  is  a  work  that  should  be  accomplished. 

For  San  Francisco  and  the  Pacific  coast  it  would,  as  we  have  already 
explained,  inaugurate  a  new  era  as  f:ir  as  cheap  freights  and  quick  pas- 
sages are  concerned,  but  it  would  do  much  more  than  that.  The  founding 
of  new  towns  and  cities,  the  increase  in  the  population  of  the  old  ones,  and 
the  new  regions  opened  to  civilization  and-  commerce  by  it  would  be  so 
many  customers  of  ours,  and  in  proportion  as  they  grew  so  would  this  city 
grow  too.  San  Francisco  possesses  a  special  interest  in  this  matter,  and 
her  people  look  with  eagerness  for  the  inception  of  this  marvelous  under- 
taking which  is  destined,  in  a  manner,  to  revolutionize  the  commerce  of 
the  world. — Journal  of  Commerce,  San  Francisco, 


THE  PROPOSED  TERRITORY  OF  HURON. 

The  proposed  new  territory  of  Huron  contains  about  70,000  square 
miles  and  10,000  inhabitants.  It  is  the  northern  half  of  Dakota,  and  is 
said  to  embrace  one  of  the  best  farming  regions  in  the  United  States.  The 
:  bill  to  create  the  territory  has  already  passed  the  senate,  and  will  probably 
pass  the  house,  since  there  seems  to  be  no  serious  objection  to  it.  There 
being  no  direct  means  of  communication  between  the  northern  and  the 
southern  portions  of  Dakota,  people  in  tlio  former  section  having  business 
at  Yankton,  the  capital,  which  is  located  in  the  southern  part  of  the  terri- 
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tory,  are  frequently  compelled  to  travel  hundreds  of  miles  in  the  dead  of 
winter.  The  capital  of  the  new  territory  will  be  the  young  but  rapidly 
growing  town  of  Bismarck.  Fortunately,  at  the  su^iijostion  of  Senator 
Bogy,  the  name  was  changed  from  Pembina  to  the  more  euphonious  one  of 
Haron.  The  latter  is  an  Indian  name,  while  the  former  is  a  corruption  of 
two  French  words. —  Washington  Star. 


CHEMISTRY. 


BOTH  SIDES  OF  THE  BLUE  GLASS  QUESTION. 

In  the  issues  of  February  24th  and  March  3d,  1877,  the  Scientific  Am eri- 
^nn  attacks  the  blue  glass  theories  of  Gen.  Plcasonton  in  detail,  and  winds- 
up  by  saying,  "It  is  hardly  necessary  to  add  that  in  our  opinion  the  use  of 
bine  glass,  as  advocated  by  Gen.  Pleasonton,  is  devoid  of  benefit."  In  order 
to  place  the  subject  before  our  readers  in  its  entirety,  as  elaborated  and  put 
forth  by  its  assailant  and  defender  in  their  best  and  most  able  manner  re- 
?pei-tivcly,  we  will  give  the  objections  proposed  by  the  first  and  the  answer 
thereto,  as  nearly  in  full  as  our  space  will  allow,  beginning  with  the  Scien- 
tijic  American: 

**0n  September  26,  1871,  Gen.  A.  J.  Pleasonton.  of  Philadelphia,  Pa., 
obtained  a  patent  for  '  utilizing  the  natural  light  of  the  sun  transmitted 
through  clear  glass,  and  the  blue  or  electric  (\)  solar  rays  transmitted 
through  blue,  purple,  or  violet  colored  glass,  or  its  equivalent,  in  the  propa- 
'pXiOTL  and  growth  of  plants  and  animals.'  In  his  specification,  of  which 
the  above  constitutes  one  claim,  ho  states  that  he  has  discovered  *  special 
and  specific  efficacy  in  the  use  of  this  combination  of  the  caloric  raj'S  of 
tbejiun  and  the  electric  blue  light  in  stimulating  the  glands  of  the  body,  the 
nervous  system  generally,  and  the  secretive  organs  of  man  and  animals.' 
He  also  states  that  he  finds  that  vegetation  is  vastly  improved  by  the  trans- 
niitttMl  blue  light. 

'•These  alleged  re-discoveries — for  the  General  only  claims  to  have  de- 
the  method  of  utilizing  them — were  extensively  promulgated  through 
tiie  press  early  in  1871.    Subsequently,  in  1876,  Gen.  Pleasonton  published 
a  book  on  the  subject,  the  volume  being  appropriately  bound  in  blue  and 
printed  in  blue  ink.    Recently  public  attention  has  again  been  called  to  the 
*«ubject  by  a  New  York  daily  journal.    The  peculiar  kind  of  glass  in  ques- 
tion is  known  as  *  pot-metal  blue,*  that  is,  it  is  stained  a  bluish  violet 
throoghout,  and  is  not  clear  glass  covered  with  flashings  of  blue  glass.  It 
i«  nsed  in  greenhouses,  etc.,  in  connection  with  clear  glass;  and  in  Gen. 
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Pleasonton's  grapery  it  appears  that  only  every  eighth  row  of  panes  was 
blue.  Some  of  the  results  alleged  to  have  been  obtained  by  exposing  ani- 
mals and  plants  are  as  follows:  Twenty  grape  vines,  in  their  second  year, 
after  being  set  out  under  the  blue  glass,  bore  1,200  pounds  of  splendid  fruit. 
A  veiy  weak  Alderney  bull  calf  was  in  four  months  developed  into  a  atroag 
and  ^gorous  bull.  Heifers  when  kept  under  blue  glass  may  safely  bear 
young  when  eighteen  months  old.  A  weak  child,  weighing  but  throe  and 
a  half  pounds  at  birth,  weighed  at  the  end  of  four  months  twenty-two 
pounds — the  light  in  this  instance  having  come  through  blue  curtains. 
Two  major  generals  with  rheumatism  were  cured  in  three  days.  A  young 
lady  whose  hair  had  come  out  regained  her  tresses;  and  to  these  must  be 
added  various  other  cures  of  severe  ailments  which  we  have  not  space  here 
to  recapitulate.  The  above  are  the  alleged  facts;  and  we  propose  to  con- 
sider the  supposed  discovery  in  the  light  of  previous  investigations. 

**With  reference  to  the  theories  of  electricity,  etc.,  advanced  by  Gen. 
Pleasonton  to  account  for  his  phenomena,  their  absurdity  is  so  complete 
that  we  shall  waste  no  time  over  them.  The  important  question  in  the  mat- 
ter, and  the  only  one  in  which  the  public  is  interested,  is  whether  or  not 
blue  glass  is  capable  of  producing  ail  or  any  of  the  results  imputed  to  its 
use.    In  order  to  clear  the  way  for  the  examination  of  the  investigations, 
the  records  of  which  we  have  carefully  collected,  let  us  consider  first  those 
which  Gen.  Pleasonton  quotes  in  support  of  his  views.    These  are  (1)  Seune- 
bier's  researches,  which  go  to  show  that  the  blue  and  violet  rays  are  the 
most  active  in  determining  the  decomposition  of  carbonic  acid  in  plants, 
And  (2)  experiments  of  Dr.  Morichini,  repeated  by  Carpa  and  Kidolfi,  prov- 
ing that  violet  rays  magnetized  a  small  needle.    The  first  statement  has 
been  totally  disproved.    Dr.  Von  Bezold,  in  his  recent  work  on  color,  states 
the  'chemical  processes  in  plants,  as  far  as  they  are  dependent  upon  ligbt, 
are  principally  caused  by  the  rays  of  medium  and  of  lower  refrangibilitj. 
The  development  of  the  green  color  of  the  chk)rophyll,  the  decomposition 
of  carbonic  acid,  as  well  as  the  formation  pf  starch,  etc.,  in  tjio  grains  of  the 
chlorophyll,  are  induced  by  the  red,  green,  and  orange  rays.'    The  blue, 
violet,  and  ultra  violet  rays,  the  same  authority  goes  on  to  explain,  influence 
the  rapidity  of  growth,  compel  the  so-called  zoospores  to  move  in  certain 
directions,  and  alter  the  positions  of  leaves,*  etc.    In  confirmation  of  this, 
we  have  Sach's  experiments  in  1872,  which  show  that  light,  transmitted 
:hrough  the  yellow  solution  of  potassium  chromate,  enables  green  leaves  to 
decompose  over  eighty-eight  per  cent,  of  carbonic  acid;  while  that  passed 
ihrough  blue  ammonia  copper  oxide  decomposes  less  than  eight  per  cent. 
This  proves  the  superiority  of  the  yellow  ray  to  decompose  carbonic  acid; 
ind  this  fact  Prof.  J.  W.  Draper  discovered  a  long  time  ago  by  the  direct 
ise  of  the  spectrum.    In  still  further  confirmation,  we  may  cite  the  investi- 
gations of  Yogel,  Pfeiflfer,  Selim,  and  Placentim.   The  last  three  have  con- 
ducted researches  in  full  knowledge  of  those  of  Gen.  Pleasonton,  and  their 
experiments  show  that  yellow  rays  are  more  promotive  of  the  evolution  of 
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ftrbon  in  animals  and  its  absorption  in  plants  than  any  others  in  the  spec- 
rum,  the  violet  rays  having  least  power  in  these  respects,  with  the  excep- 
ion  of  the  red  rays  in  the  case  of  animals.  The  absorption  of  carbonic 
icid  by  plants,  and  its  evolution  by  animals,  we  hardly  need  add,  arc  prime 
Msentials  to  the  growth  and  health  of  each.  The  notion  that  light  posses- 
ses a  magnetizing  power  on  steel  was  upset  by  Niopce  do  St.  Victor,  in  1861. 
After  removing  every  source  of  error,  he  *  found  it  impossible  to  make  one 
sewing  needle,  solarized  for  a  very  long  time  under  the  rays  of  light  con- 
centrated by  a  strong  lens,  attract  another  suspended  by  a  hair,  whether 
the  light  was  white  or  colored  by  being  made  to  pass  through  a  violet-col- 
ored glass.' 

"We  can  proceed  further  and  even  show  that  violet  light  is  in  some  re- 
spects hurtful  to  plants.  Cailletet  for  example  sayn,  in  1868,  that  *  light 
which  was  passed  through  a  solution  of  iodine  in  car  Iconic  disulphide  pre- 
vents decomposition  altogether.'  Baudrimont  says  that  *  no  colored  light 
permits  vegetables  to  go  through  all  the  phases  of  their  evolutions.  Violet- 
colored  light  is  positively  injurious  to  plants;  they  absolutely  require  white 
light'  This  scientist  instituted  the  most  elaborate  experiments  on  the  sub- 
ject, ranging  over  eleven  years,  from  1850  to  1861;  and  the  result  of  all  his 
labor  may  be  summed  up  in  the  simple  statement  that  no  illumination  which 
human  ingenuity  can  devise  is  so  well  adapted  for  promoting  natural  pro- 
cesses as  the  pure  white  light  provided  by  the  Creator.  So  much  by  way 
of  general  denial  of  the  claims  of  superior  efficacy  residing  in  blue  light  of 
any  kind. 

-The  spectroscope  has  clearly  demonstrated  that  the  violet  glass  acts 
purely  as  a  shade  for  decreasing  the  intensity  of  the  solar  light.  And  in 
the  simple  fact  that  it  does  so  serve  as  a  shade  lies  the  sole  virtue  (if  any 
there  be;  of  the  glass.  In  1856,  Dr.  Daubeny  made  experiments  on  the  ger- 
mination of  seeds,  and  in  his  report  is  this  suggestive  sentence:  *In  a  south 
aspect,  indeed,  light  which  had  passed  through  the  ammonia  sulphate  of 
copper  (blue  solution),  and  even  darkness  itself,  seemed  more  favorable 
than  the  whole  of  the  spectrum;  but  this  law  did  not  seem  to  extend  to  the 
ease  of  seeds  placed  in  a  northern  aspect  where  the  total  amount  of  light 
was  less  considerable.' 

"We  now  propose  to  finish  our  discussion  by  examining  into  the  effects 
M  light  and  darkness  upon  organisms.  And  we  may  especially  here  recall 
the  fact  that  Gen.  Pleasonton  claims  that  not  only  does  the  blue  light  stim- 
ulate growth,  but  that  it  is  a  positive  remedial  agent  for  such  severe  ail- 
ments as  spinal  meningitis,  nervous  irritation  and  exhaustion,  rheumatism, 
hemorrhage  of  the  lungs,  deafcesH,  partial  paralysis,  shock  due  to  severe 
contQBion,  and  others,  of  all  of  which  he  cites  cases. 

•  The  theory  that  various  colored  lights  exercise  dilferent  effects  on  the 
buman  system  is  an  old  one.  In  1831,  Dr.  ^^ewbery  of  this  city  asserted 
that  yellow  light  stimulates  the  nervous,  pink  the  nutritive  and  blue  the 
locomotive  temperament;  and  recently  Dr.  Ponza,  an  linlian  physician,  has 
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adscrtcd  that  lunatica  are  greatly  affected  by  being  placed  in  different  col- 
ored rooms.  Jied  light,  J)r.  Ponza  says,  removes  feelings  of  depression, 
blue  induces  calmness,  and  by  violet  light  a  crazy  person  was  in  one  day 
cured. 

«<It  is  a  thoroughly  demonstrated  fact  that  light  is  an  important  vital 
stimulant ;  and  that,  if  its  operation  be  excluded,  the  development  of  the 
healthy  bodily  structure  is  arrested.  ^Naturalists  tell  us  that  in  the  absence 
of  li^ht  the  transformation  of  a  tadpole  into  a  frog  ?s  stopped,  and  the  rep- 
tile remains  a  tadpole.  Plants  in  darkness  become  blanched  and  stunted  in 
growth  ;  the  process  of  fixing  the  carbon  in  their  tissues  is  arrested,  a  mod- 
ification of  the  coloring  principle  takes  j^lace,  and  they  appear  white 
instead  of  green.  The  sad  effects  of  deprivation  of  sunlight  are  especially 
observable  among  those  who  live  in  crowded  alleys  or  cellars,  or  who  work 
in  mines,  where  the  light  of  the  sun  seldom  or  never  penetrates.  The  total 
exclusion  of  the  sun's  beams  j»roduces  an  impoverished  and  disordered 
state  of  the  blood,  emaciation,  muscular  debility,  and  the  diseases  due  to 
imperfect  nutrition. 

»<0n  the  other  hand,  it  is  known  that  for  certain  purposes  darkness  or 
shaded  light  is  advantageous  to  the  bodily  condition.  Fowls,  for  instance, 
may  be  fattened  much  more  rapidly  in  the  dark,  and  it  would  seem  that  the 
absence  of  light  exercises  a  very  great  influence  over  the  power  possessed  ^ 
by  food  in  increasing  the  size  of  animals.  It  likewise  seems  to  oxercise  i 
soothing  and  quieting  influence,  increasing  the  disposition  of  animals  to 
take  rest,  making  less  food  necessary,  and  causing  them  to  store  up  more 
nutriment  in  the  form  of  fat  and  mu*«cle.  Xow,  if  the  organism  to  be 
treated  is  subjected  to  light,  all  of  which  is  filtered  through  blue  violet  glass, 
then,  as  wo  have  previously  demonstrated,  it  is  in  light  which  is  consider- 
ably shaded.  And  very  probably  to  this  cause — and  not  at  all  to  the  pecu- 
liar hue  of  the  light — is  to  be  attributed  the  quieting  influence  on  nervous 
and  insane  people  which  Dr.  Ponza  has  remarked. 

*'liut  Gen.  Pleasonton  doe8  not  use  blue-violet  glass  alone.  On  the  con- 
trary, he  employs  a  combination  of  blue  light  and  pure  sunlight,  the  latter 
very  much  preponderating.  In  his  grapery,  for  example,  only, every  eighth 
row  of  panes  is  blue.  The  mingled  light  consequently  is  merely  pure  sun- 
light, very  slightly  shaded,  and  the  animal  or  plant  exposed  simply  takes 
a  sun  bath — the  solarium  of  the  ancients,  who,  knowing  the  vivifying  influ- 
ence of  the  sunbeams,  had  terraces  built  on  the  tops  of  their  houses  so  that 
they  might  bask  in  them.  This  sun  treatment  is  now  frequently  recom- 
mended by  physicians  for  nervous  diseases.  Dr.  Hammond,  in  one  of  his 
lectures,  says:  'In  convalescence  from  almost  all  diseases,  it  acts,  unless 
too  intense  or  too  long  continued,  as  a  most  healthful  stimulant,  both  to 
the  nervous  and  physical  systems.  *  *  *  The  delirium  and  weakness, 
by  no  means  seldom  met  with  in  convalescents  kept  in  darkness,  disappear 
like  magic  when  the  rays  of  the  sun  are  allowed  to  enter  the  chamber.* 

"It  is  hardly  necessary  to  add  that  in  our  opinion  the  use  of  blue  glass, 
as  advocated  by  (ien.  Pleasonton,  is  devoid  of  benefit.'' 
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To  this  Gen.  Ploasonton  replies  in  the  New  York  Evening  Mail  as  fol- 
fs  : 

>  the  Editor  of  the  Scientific  American : 

•111  your  issue  for  February  24,  1877,  you  have  inserted  ^n  article  en- 
cd  'The  Blue  Glass  Deception,*  which  is  devoted  to  the  facts,  and  their 
)lanation  in  part  mentioned  in  my  book,  recently  published,  entitled 
ue  and  Sun-lights,  their  Influence  upon  Life,  Diseases,  etc' 
'•There  is  nothing  in  my  character  or  history  which  justifies  in  any  way 

application  of  the  term 'deception'. to  me,  on  any  subject  whatever — 
1  this  term  is  a  reflection  on  the  character  and  conduct  of  the  Commis- 
[ler  of  Patents,  who  issued  to  me  the  letters  patent  for  my  discoveries  of 

attributes  of  the  associated  Blue  and  Sun-lights — as  it  is  also  on  the 
iraetcr  and  conduct  of  the  Commissioner  of  Patents  of  the  Dominion  of 
lada,  who  has  issued  to  me  similar  letters  patent  for  the  same  discover- 
As  for  the  facts  described  in  my  book,  the  Commissioner  of  Patents 
the  United  States  satisfied  himself  of  the  truth  of  my  recital  of  them  by 
ding  an  expert  from  his  bureau  to  investigate,  who,  after  having  devoted 
•eo  days  to  their  examination  at  my  farm,  made  a  most  favorable  report 
his  investigations  on  the  subject,  without  which  the  letters  patent  would 
:  have  been  issued.  Nothing,  therefore,  can  be  truthfully  said  against 
(  facts  as  I  have  published  them  in  my  book.  As  for  the  explanations 
It  I  have  given  of  the  causes  that  have  produced  those  facts,  it  may  be 
>per  to  state  that  it  was  only  after  having  discovered  that  the  accepted 
rory  of  physics  with  which  I  was  acquainted  could  furnish  no  satisfactory 
ution  of  the  problem  involved  in  my  discoveries,  that  I  devoted  myself 
an  examination  of  the  subjects,  and  I  have  evolved  the  only  theories 
til  which  I  am  acquainted  that  will  explain  them. 

Your  critic  has  fallen  into  the  same  error  that  characterizes  an  article 
Crooke's  London  Quarterly  Journal  of  Science,  of  October,  187G,  in  which, 
or  quoting  the  experiments  of  Prof.  II.  Vogcl,  certainly  no  mean  author- 
'  oil  the  chemical  action  of  light,  who  states  in  his  Chemistry  of  Light 
(1  Photography  (p.  78),  that  *rccent  observations  have  established  that 
How  and  red  rays,  and  not  the  blue  and  violet  rays,  produce  the  greatest 
cets  on  the  leaves  of  plants,'  he  states  that  Dr.  II.  Hunt,  in  that  well-known 
>rk,  the  Poetry  of  Science,  fully  admits  that  ^seeds  undur  blue  glass  will 
rminate  long  before  others  exposed  to  ordinary  daylight,  whilst  under  the 
llow  ray  the  process  of  germination  is  entirely  checked,'  thus  contradict- 
r  Vogel.  But  he  resumes,  *if  the  experiment  is  continued,  it  will  be  found 
u  un<ier  the  blue  glass  the  plants  grow  rapidly  but  weakly,  and  that 
itead  of  producing  leaves  and  wood,  they  consist  chiefly  of  stalks  upon 
lich  will  be  seen  here  and  there  some  abortive  attempts  to  form  leaves, 
lien  the  process  of  germination  has  terminated,  if  the  young  plant  is 
»u»j:ht  under  the  yellow  liglit,  it  grows  most  healthfully  and  forms  an 
andance  of  wood,  the  leaves  having  an  unusually  green  color  i'rom  the 
mation  of  a  large  quantity  of  ehlorophyl.     Plants  do  t\oI,\\ov?cv^y,\>tq- 
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(luce  flowers  with  rcadincBs  under  this  medium,'  (now,  if  they  do  not  pro- 
duce flowers,  how  can  they  produce  fruit?)  *but  if,  at  the  proper  period, 
they  are  brought  under  the  red  glass,  the  flowering  and  fruiting  processes 
are  moHt  effectively  completed.' 

''Was  there  ever  anything  so  absurd  as  this  statement  of  differences  iD 
the  attributes  of  primary  rays  of  light?  You  must,  according  toth^se 
scientists,  use  three  different  processes  to  produce  a  vegetable !  1.  Plant 
your  seeds  under  blue  glass  till  they  germinate.  2.  After  the  germination, 
transyjlant  the  young  plant  and  put  it  under  yellow  light,  to  get  some  stalks, 
branches  and  leaves,  but  no  blossoms;  and,  3,  transplant  again,  putting  the 
plants  under  red  light,  and  you  will  have  beaut#Aii  vegetables!  And  these 
discoveries  are  called  science,  and  the  revealers  of  them  philosopherfii. 

*'In  confirmation  Mr.  Hunt  quotes  a  letter  from  Mr.  C.  Lawson,  of  Edin- 
burgh an  eminent  seed  merchant.  This  gentleman,  as  early  as  1853,  had 
proved  the  value  of  blue  light  in  accelerating  the  germinaiion,  and  em- 
ployed it  practically  in  testing  the  value  of  the  seeds  coming  into  his  hands 
in  the  course  of  business.  lie  found  that  seeds  could  be  thus  caused  to 
germinate  in  two  to  five  days,  instead  of,  as  heretofore,  in  eight  to  fourteen 
days;  but  ho  adds  that  he  'has  always  found  the  violet  ray  prejudicial  to 
the  growth  of  the  plant  after  germination.'  Now.  in  my  experiments  with 
seeds  and  plants  under  the  associated  blue  and  sunlights,  which  were  com- 
menced in  April,  18G1, 1  have  obtained  results  which  show  that  thegermina. 
tion  of  the  seeds,  the  development  of  the  leaves,  brancheswftnd  stems,  the  for- 
mation of  fruit  buds,  their  flowering  and  the  subsequent  maturity  of  the 
ft'uit,were  all  produced  by  the  action  of  these  associated  lights.  In  the  six- 
teen years  during  which  my  experiments  have  been  conducted,  my  grape 
vines  have  every  year  developed  a  growth  f of  fifty  feet  in  the  season  of 
growth,  maturing  their  wood.forming  their  fruit-buds  for  the  ensuing  season, 
and  have  been  more  healthy  and  vigorous  than  any  other  vines  of  which! 
have  any  knowledge.  Last  summer,  an  unusually  hot  season,  I  have  been 
informed  by  Mr.  Dreer,  a  very  intelligent  dealer  in  plants,  seeds,  etc.,  in  this 
city,  who  visited,  with  some  of  the  Centennial  Commissioners  from  foreign 
countries,  the  principal  graperies  in  this  neighborhood,  that  the  foliage  in  all 
of  them  that  were  visited  was  greatly  burned  and  dried  by  the  heat,  while 
in  mine  the  leaves  retained  their  freshness  and  green  color  till  the  begin- 
ning of  November. 

"Mr.  Crooko  says:  ^Ilere,  then,  is  a  complete  discrepancy,  and  either 
Gen.  Pleasonton  on  the  one  hand,  or  Messrs.  Vogel,  Hunt  and  C.  Lawson  on 
the  other,  must  be  decidedly  mistaken ;'  and  with  a  manliness  that  is  highly 
commendable  in  a  scientist,  he  oontinues:  *One  point  of  difference  between 
Gen.  Pleasonton 's  arrangements  and  those  of  the  European  experimenten 
upon  the  influence  of  the  various  rays  of  light  upon  organic  life  is  that  th< 
latter,  ourself  included,  submitted  plants  and  animals  to  the  sole  and  excla 
flive  action  of  blue,  yellow  or  red  light  respectively,  whilst  in  Gen.  Plcason 
ton's  experiments,  the  blue  light  lias  been  used  mixed  (i.  e.  associated)  ii 
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Q  proportions  with  ordinary  dayliglit/  Mr.  Crooke  has  thus  found  and 
ciated  the  discovery.  In  Europe,  they  followed  their  own  ideas,  and 
I  followed,  at  an  infinite  distance,  the  plan  of  the  Creator,  who  as- 
es  the  blue  light  of  the  firmament  with  the  sunlight  in  the  season  of 
h  to  develop  life  on  this  planet.  Voita  la  difference. 
Ir.  Crooke  proceeds:  *But  if  Gen.  Pleasonton  is  in  the  right,  the  won- 
and  salutary  eff'ects  of  blue  light  upon  organic  life  are  by  no  means 
ost  extraordinary  of  its  properties.  Heat  is  also,  in  some  unaccaunt- 
ay,  developed  in  the  passage  of  sunlight  through  blue  glass.  *  * 
d  scarcely  be  said  that  experimentalists  have  not  found  the  blue  and 
rays  of  the  spectrum  to  bo  the  hottest  portions.' 

n  quoting  from  my  book,  Mr.  Crooke  says:  *  During  the  winter  of 
J,  which  in  this  city  (Philadelphia)  was  a  very  cold  and  rigorous  win- 
70  ladies  of  my  family,  residing  on  the  northern  side  of  Spruce  street, 
f  Broad  street,  in  this  city,  who,  at  my  suggestion,  had  caused  blue 
to  be  placed  in  one  of  the  windows  of  their  dwelling,  associated  with 
glass,  informed  mo  that  they  had  observed  that  when  the  sun  shone 
^h  these  associated  glasses  in  the  windows,  the  temperature  of  the 

though  in  midwinter,  was  so  much  increased  that  on  many  occasions 
lad  been  obliged,  during  sunlight,  to  dispense  entirely  with  the  fire 
I  ordinarily  they  kept  in  their  room,  or  if  the  fire  was  suffered  to  re- 

they  found  it  necessary  to  lower  the  upper  sashes  of  their  windows, 
I  were  without  the  blue  glass,  in  order  to  moderate  the  oppressive 

Ir.  Crooke  concludes:  *  We  should  feel  much  greater  confidence  in  Gen. 
jiiton^a  observations  if  he  had  been  content  to  place  them  before  the 
us  novel,  and  if  verified,  important  facts;  but  he  goes  much  farther^ 
».'duccs  from  tUem  an  entire  new  philosophy.  Into  these,  his  doctrines, 
I  be  early  enough  to  examine  when  the  action  of  blue  light  shall  have 
fsatisfactorily  ascertained.' 

[he  moral  of  which  is  that  it  will  never  do  to  find  out  too  many  of  na- 
secrets  at  once,  or  to  divulge  them  suddenly!  Scientific  nature  can't 
it!    Gently,  General,  or  you  overwhelm  us! 

L  writer  has  published  in  a  Boston  newspaper  a  notice  of  my  book  on 
and  Sunlights.'  He  is  described  as  a  scientist  of  great  learning,  prac- 
exptrience  and  general  intelligence.  After  slashing  right  and  left, 
on<leruning  it  in  extenso,  he  explodes  in  denouncing  it  *  as  a  burlesque 
ence.'  Though  this  expression  is  used  in  a  sense  intended  to  be  de- 
.  I  accept  it,  as  Buffon,  the  naturalist,  did,  when  Des  Cartes  ridiculed 
imous  story  of  the  destruction  of  the  Roman  fleet  in  the  harbor  of 
us«e,  by  the  burning  mirrors  of  Archimedes,  declaring  it  to  be  absurd 
iconsistent  with  the  science  of  Dioptrics,  and  yet  Buffon  repeated  the 
iment  of  Archimedes,  so  far  as  to  set  on  fire  combustibles  at  the  dis- 
of  nine  hundred  feet  with  plane  reflecting  mirrors;  or,  as  Cervantes, 
jlebrated  author  of  the  ^  History  of  the  renowned  Don  Quixote  de  la 
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Manclia,'  did,  when  by  it  he  destroyed  chivalry  and  knighthood  in  Spain; 
or  as  Columbus  did,  when  sailing  in  the  Caribbean  Sea,  he  discovered  the 
islands  off  the  coast  of  America,  after  having  heard  the  gibes  and  jeers 
about  his  absurd  schemes  of  a  western  route  to  the  Indies;  because  my  doc- 
trines are  destined  to  supersede  all  accepted  theories,  that  cannot  explain 
the  phenomena  that  I  have  presented  to  the  world. 

"According  to  the  experiments  of  Vogel,  E.  Hunt  and  C.  Lawson,  in  or- 
der to  get  fruit  or  vegetables  you  must  plant  the  seed  under  blue  glass,  to 
start  them  quickly,  and  when  they  have  germinated  there  you  must  trans- 
plant the  young  plants  under  yellow  glass,  and,  when  their  loaves  are 
formed,  you  must  again  transplant  them  under  red  glass,  and  then  you  will 
insure  a  full  development  of  the  plant.  IIow  many  crops  would  bo  raise<i 
by  this  process?  And  yet  Vogel  and  Kobert  Hunt  are  among  the  most  emi- 
nent scientists  in  Great  Britain.  Now  I  accomplish  all  these  results  by  the 
Association  of  blue  and  sun-lights,  by  passing  through  blue  and  plain  glass. 

"Now  your  criticism  and  that  of  Mr.  Crooke  in  the  first  part  of  his  ar- 
ticle are  based  upon  what  you  supposed  to  bo  the  chemical  action  of  light 
upon  living  organisms,  which  will  not  explain  any  of  the  phenomena  that 
I  have  described,  and  hence  actinism  and  the  chemical  theory  must  be 
abandoned.  You  will  all  have  to  adopt  the  electrical  and  magnetic  theory 
that  I  have  announced.  You  won't  like  it,  but  you  will  have  to  take  it.  It 
will  be  like  going  to  school  again  to  learn  your  alphabet. 

"In  conclusion,  I  may  state  that  a  gentleman  of  this  city,  Mr.  Whitney 
having  some  valuable  plants  which  he  wished  to  stimulate,  a  la  Vogel  and 
Hunt,  directed  his  glazier  to  put  yellow  and  green  glasses  in  the  windows 
of  his  house  last  fall,  and  in  a  short  time  he  found  them  all  dead,  killed  by 
those  colors.  He  told  me  three  days  since  that  he  had  ordered  these  glasses 
to  be  removed  and  the  blue  glass  to  be  substituted  therefor.  A  French 
chemist  has  recently  announced  that  the  green  and  yellow  colors  are  poi- 
sonous to  and  destructive  of  life. 

"As  you  are  a  seeker  after  truth  like  myself,  I  would  like  you  to  explain 
why  the  blue  ray  associated  with  white  light  causes  such  wonderful  results, 
and  perhaps  you  may  advance  a  theory  more  satisfactory  than  mine,  and,  if 
80, 1  will  gladly  adopt  it." 


THE  ANALOGY  OF  SOUND  AND  LIGHT. 

"The  Saturday  evening  free  lecture  in  connection  with  the  Loan  Collec- 
tion of  Scientific  Apparatus  at  South  Kensington  was  lately  given  by  Pro- 
fessor Barrett,  of  the  Royal  College  of  Science,  Dublin,  on  *Somo  Experi- 
ments Illustrating  the  Analogy  of  Light  and  Sound.' 

"The  Professor  commenced  by  referring  to  some  of  the  well  known  facts 
about  light  and  sound,  such  as  that  sound  waves  travel  through  air,  while 
light  waves  travel  through  luminiferous  ether,  etc.    Among  many  illustra- 
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ijf  the  rate  at  which  oach  travels,  he  gave  this  as  a  very  intelligible 
If  a  canon  wore  fired  in  London  the  sound  would  take  about  eight 
tes  to  travel  to  Birmingham,  a  little  over  one  hundred  miles,  while  in 
tame  time  the  light  from  the  flash  would  have  traveled  to  the  sun,  a 
nee  of  over  ninety  millions  of  miles.  But,  though  they  so  differ  in  the 
of  progress,  both  light  and  sound  show  many  phenomena  in  common. 
In  the  experiments  made  during  the  evening  the  sensitive  flame  was 

as  a  detector  of  sound.  This  delicate  acoustic  reagent,  familiar  to 
Ion  audiences  through  Professor  Tyndall's  lectures,  was  first,  we  be- 
.  discovered  in  180G,  by  Professor  Barrett,  though  he  modestly  did  not 

0  to  the  fact.  Indeed,  most  of  the  experiments  shown  during  the 
ing  formed  the  subject  of  a  paper  read  by  him  before  the  Eoyal  Dublin 
ly  in  January,  18(>8,  and  the  discovery  of  the  ratios  referred  to  at  the 
)i'  the  lecture  was  announced  in  the  Quarterly  Journal  of  Science  for 

The  performance  of  the  experiments,  however,  was  entirely  new  to 
inloit  audience. 

Tiic  analysis  of  the  phenomena  of  light  and  sound  were  illustrated  in 
:ollowing  order:     1.  Both  light  and  sound  get  feebler  as  they  leave 

fsource  of  origin.  In  the  case  of  sound  this  was  shown  with  a  loud 
uyr  watch  and  a  sensitive  flame.  2.  In  reflection  the  angle  of  incidence 
e  same  as  the  angle  of  reflection.    In  the  case  of  sound,  this  was  shown 

the  sound  of  a  whistle  sent  along  a  tube,  and  reflecting  along  another 
•d  at  an  angle  to  it  from  a  reflector  placed  at  the  end  where  they  ap- 
chc'd.  The  distance  to  which  a  feble  sound  might  be  reflected  pereept- 
froiu  a  concave  mirror  was  shown  with  mirrors  over  thirty  feet  apart. 

ith  refraction,  in  the  case  of  light,  familiar  convex  lenses  were  used  j 
in  the  case  of  sound,  analogous  but  less  familiar  lenses  of  gas  of  a  dif- 
it  density  from  air  were  used.    A  collodion  balloon,  filled  with  carbonic 

<rart,  served  as  a  double  convex  lens,  and  its  action  was  manifested  by 
oncentration  of  sound  from  the  ticking^watch  onto  the  sensitive  flame. 
jlh  light  and  sound  sulTer  absorption  in  passing  through  non-homoge- 
s  media.  Professor  Tyndall's  apparatus,  sJiowingthe  ^echoing  back'  of 
d  in  passing  through  successive  alternating  layers  of  gas  of  different 
itios,  is  now  well  known,  and  every  one  is  familiar  with  the  fact  that, 
£rh  light  may  traverse  a  vessel  of  clear  water,  it  can  no  longer  travel 

1  it  is  filled  with  bubbles  of  transparent  air.  5.  There  is  an  analogy 
ccn  the  sympathy  among  the  same  notes  of  a  gamut  and  the  sympathy 
Qg  individual  colors  in  the  spectrum.  An  incandescent  body  that  pro- 
s  a  particular  bright  band  in  the  rear  of  the  spectrum  will,  when  in  a 
ous  state,  absorb  light,  and  cause  a  dark  band  in  exactly  the  same  part 
je  scale.  Tuning  forks,  wires,  or  columns  of  air  in  jars  are  responsive 
brations  produced  by  others  exactly  in  unison,  but  only  to  those.  This 
shown  in  various  ways  in  a  very  clear  manner.  6.  An  analogy,  which 
essor  Barrett  called  a  more  fanciful  one,  was  spoken  of.  All  the  corn- 
music  of  an  orchestra  is  the  result  of  a  few  simple  noUa 
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combined.   So  all  the  tints  of  a  picture  are  the  resnlts  of  a  few  simple  col- 
ors variously  combined.   The  musical  scale  sorts  the  complex  notes  in  one 
case,  the  spectrum  sorts  the  complex  colors  in  the  other.  Professor  Barrett, 
taking  Professor  Listing's  determination  of  wave  lengths,  has  made  a  most 
interesting  comparison.    The  wave  lengths  of  the  notes  of  the  gamut  he 
expresses  not  in  absolute  but  in  relative  measurement.    Thus  C  is  taken  as 
100,  and  all  the  other  notes  have  their  wave  lengths  expressed  in  percent- 
ages.   Similarly,  red  is  taken  as  100,  and  the  wave  lengths  of  other  colors 
are  expressed  in  percentages.    This  iutercHting  result  comes  out  in  com- 
paring the  two  columns;  D  and  orange  are  each  81);  E  and  yellow  80;  P 
and  green,  75 ;  G  and  the  average  of  the  blues,  67  ;  A  and  violet,  60;  B  and 
ultra  violet,  53  ;  C  and  the  obscure  rays  (black),  54.    Further,  the  compar- 
ison of  harmonies  comes  out  in  an  interesting  manner.    Low  G  and  upper 
C  sound  well  together,  so  red  and  black  go  well  together.    Red  and  green, 
or  G  and  F,  harmonize  well ;  but  red  and  orange  no  lady  would  wear,  and 
G  and  D  make  a  combination  by  no  means  pleasant.    Hed  and  blue,  or  C 
and  G,  also  go  well  together.    7.  The  concluding  part  of  the  lecture  was 
devoted  to  an  illustration  of  the  figures  described  by  vibrating  bodies. 
Several  apparatus  for  this  purpose  were  briefly  referred  to,  but  especial  at- 
tention was  given  to  an  apparatus  of  great  ingenuity  devised  by  Mr.  S.  F. 
Pichler.    Professor  Barrett  showed  it  with  an  electric  light  and  a  reflection 
on  to  a  screen.    The  principle  of  it  may  bo  thus  described  :    Two  metallie 
vibrators,  each  with  a  small  speculum,  are  fixed  at  right  angles  to  each 
other,  and  sounds  are  produced  by  a  current  of  air  acting  on  one  or  both  of 
them  at  pleasure.    The  perpendicular  vibrator  is  tuned  to  a  given  note; 
the  horizontal  vibrator  is  fitted  with  a  mechanical  arrangement  whereby 
its  pitch  can  be  graduated  to  any  degree  of  nicety  within  the  compass  of 
two  octaves.    A.n  apparatus  is  also  provided  whereby  a  pencil  of  light  ia 
concentrated  upon  the  speculum  of  the  perpendicular  vibrator,  whence  it  ia 
reflected  to  the  speculum  of  the  horizontal  vibrator.    For  lecture  purposes 
artificial  light  is  used,  which  is  further  reflected  and  magnified  upon  a 
screen.    When  musical  sounds  are  produced  by  the  vibrators,  various  lumi- 
nous geometrical  figures  are  formed  on  the  horizontal  speculum  and  reflected 
on  the  screen  by  the  single  or  joint  action  of  the  vibrators  described  by  the 
pencil  of  light ;  and  the  form  and  motion  of  such  figures  demonstrate  the 
exact  relations  to  each  other  of  the  musical  notes  produced.    Sounds  which 
harmonize  to  the  ear  produce  regular  figures  to  the  eye,  as,  for  example, 
segments  of  the  circle,  ellipses,  ovals,  circles,  or  straight  lines;  and  if  the 
amplitude  of  each  vibrator  be  equal,  these  luminous  figures  will  hover  on 
the  speculum  or  screen  with  an  apparent  steadiness  like  that  of  the  heaven- 
ly bodies  hovering  in  the  sky.    If  the  sounds  do  not  harmonize,  the  figures 
are  confused,  unsteady  and  complicated,  presenting  an  appearance  as  if  the 
wave  lines  were  contending  with  each  other.    The  mathematical  relations 
of  musical  notes  are  also  demonstrated,  regular  simple  forms  being  pro- 
duced by  combination  of  those  notes  which  result  from  vibrations  bearing 
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a  definite  naraerical  ratio  to  each  other,  while  irregular  and  unsteady  figures 
are  caused  by  notes  which  have  no  such  ratios.  The  pattern  made  on  the 
acreen  by  a  discord  is  very  bewildering  to  the  eye. 

*' Professor  Barrett,  in  concluding,  said:  'After  seeing  how  musical 
notes  may  be  ^translated  into  moving  lines  of  light,  the  words  put  by  our 
poet  into  the  mouth  of  Lorenzo  have  additional  interest. 

"'There's  not  the  smallest  orb  which  thou  behold'st 
Bat  in  his  motion  like  an  angel  sings.' " 

3Iajor  Fcsting  conveyed  the  thanks  of  the  audience  to  Professor  Bar- 
rett.— London  Times, 


ASTRONOMY. 


THE  NEW  SUN  AND  ITS  DISAPPEARANCE. 

The  phenomenon  of  the  appearance  of  a  new  star  in  the  heavens  is 
rare  enough  to  arouse  the  greatest  interest  among  astronomers  and  other 
scientific  persons.  It  is  not  merely  an  occurrence  appalling  in  its  mystery 
mud  immensity;  but  even  in  the  minds  of  those  accustomed  to  contemplate 
the  majesty  of  other  worlds,  it  tends  to  arouse  questions  of  the  gravest  im- 
portance relative'  to  the  physical  and  chemical  constitutions  of  the  stars, 
and  to  the  comparison  of  our  own  sun  with  other  far  distant  ones. 

On  November  24th  last,  M.  Schmidt,  Director  of  the  Observatory  at 
Athens,  Greece,  at  5h.  41m.  in  the  evening,  saw  a  star  of  the  third  magni- 
tude in  the  constellation  Cygnus,  No  record  of  the  existence  of  any  such 
•tar  was  in  existence.  No  such  star  was  visible  on  November  20th;  but 
whether  it  appeared  on  one  of  the  intervening  days  between  that  date  and 
the  24th,  M.  Schmidt  cannot  say,  as  cloudy  weather  had  then  prevailed  in 
Athens.  The  news  was  at  once  telegraphed  throughout  the  world,  and  the 
astronomers  watched  the  new  star  gradually  wane  until,  on  December  8th, 
it  was  scarcely  of  the  sixth  magnitude. 

By  comparing  the  observations  of  the  discoverer,  M.  Schmidt,  with 
thoi^;  of  M.  Prosper  Henry,  we  find  two  important  facts:  First,  that  within 
eight  days  the  star  diminished  from  the  third  to  the  fifth  magnitude;  and, 
secondly,  that  the  color  changed  from  a  marked  yellow  to  a  bluish  green. 
On  December  2d,  spectroscopic  observations  at  different  observatories  were 
made;  and  the  general  conclusion  was  that  the  spectrum,  being  formed  in 
large  part  of  brilliant  lines,  was  that  of  an  incandescent  vapor  or  gas.  On 
December  4th,  M.  Corhu  obtained  a  very  satisfactory  observation,  whlcb. 
enabled  him  to  identify  three  lines  as  the  lines  C,  F  and       ot  Yi^^to^^h. 
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A  fourth  appeared  to  him  to  correepond  to  the  line,  D,  of  sodium,  and  an- 
other with  the  characteristic  lino,  6,  of  magnesium.  Finally,  two  lines,  of 
which  the  wave  lengths  are  531  and  451,  appeared  to  coincide,  one  with  the 
famous  line  1474  (Kirchoif  s  scale),  observed  in  the  solar  corona  during 
eclipses;  the  other  with  a  line  of  the  chromosphere. 

It  thus  appears  that  the  light  of  this  new  star  is  exactly  the  same  in 
composition  as  that  of  the  solar  chromosphere;  and  thus  we  are  told  that 
the  new  comer  is  a  sun,  doubtless  in  general  respects  like  our  own,  which 
has  m-et  with  some  great  catastrophe  whose  cause  we  cannot  at  present  de- 
termine, but  whose  real  nature  is  unmistakable. — Scientific  American. 

"Our  sun,"  says  Prof.  Proctor,  commenting  on  the  phenomenon,  ^'isone 
among  hundreds  of  millions,  each  of  which  is  probably,  like  it,  the  centre 
of  a  scheme  of  circling  worlds.    Kach  sun  is  rushing  along  through  space, 
with  its  train  of  worlds,  each  bearing  perhaps,  like  our  earth,  its  living 
freight,  or  more  probably  each,  at  some  time  or  other  of  its  existence,  be- 
coming habitable  for  a  longer  or  shorter  period.    Thus  the  suns  maybe 
compared  to  engines,  each  drawing  along  its  well-treighted  train.  Accidents 
among  these  celestial  engines  seem  fortunately  to  be  rare.    A  few  among 
the  suns  appear  suddenly  (that  is  in  the  course  of  a  few  hundred  years, 
which  in  celestial  chronometry  amounts  to  a  mere  instant)  to  have  lost  a 
large  part  of  their  energy,  as  though  the  supply  of  fuel  had  somehow  ran 
short.    Mishaps  of  that  kind  have  not  attracted  much  attention,  though 
manifestly  it  would  be  a  serious  matter  if  our  own  sun  were  suddenly'  to  lose 
three-fourths  of  his  heat,  as  has  happened  with  the  middle  star  of  the  Plow, 
or  ninety-nine  hundredths,  as  has  happened  ^-ith  the  once  blazing,  but  now 
scarcely  visible,  orb  called  jb'ta  in  the  keel  of  the  star-ship  Argo.    But  when 
we  hear  of  an  accident  of  the  contrary  kind — a  sun  suddenly  blazing  out 
with  more  than  a  hundred  times  its  usual  splendor — a  celestial  engine  whose 
energies  have  l)een  over-wrought,  so  that  a  sudden  explosion  has  taken 
place,  and  the  tires,  meant  to  work  steadily  for  the  train,  have  blazed  forth 
to  its  destruction — we  are  impressed  with  the  thought  that  this  may  possi- 
bly happen  with  our  own  sun.    The  circumstances  are  very  curious,  and 
though  thoy  do  not  show  clearly  whether  we  are  or  are  not  exposed  to  the 
same  kind  of  danger  which  has  overtaken  the  worlds  circling  around  those 
remote  suns,  they  are  suilieiently  suggestive. 

"Now,  a  point  to  which  I  would  call  special  attention,  is  that  all  the  ele- 
ments of  the  catastrophe,  if  one  may  so  speak,  which  has  befallen  the  re- 
mote sun  in  the  Swan  exists  in  our  own  sun.  At  times  of  marked  disturb- 
ance parts  of  our  sun's  surface  show  the  lines  of  hydrogen  bright  instead  of 
dark,  which  means  that  the  flames  of  hydrogen  over  those  parts  of  the  sun 
arc  hotter  than  the  glowing  surface  of  the  sun  there.  We  have  all  heard, 
again,  how  Tacchini  and  Secchi,  in  Italy,  attributed  some  exceptionally  hot 
weather  we  had  a  few  years  ago  to  outbursts  of  glowing  magnesium.  And, 
lastly,  our  sun  is  well  supplied  with  that  element,  whatever  it  is,  which 
gives  the  bright  line  of  its  corona  during  eclipses;  for  we  now  know  that 
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he  whole  of  the  streakod  and  radiated  corona  occupying  a  region  twenty 
imes  greater  than  the  globe  of  the  Bun  (which  itself  exceeds  our  earth  one 
nillion  two  hundred  and  fifty  thousand  times  in  volume)  belongs  to  the  sun. 
\.gain,  though  the  sun  has  shone  steadily  for  thousands  of  years,  yet,  so 
ar  as  can  bo  judged,  the  stars  which,  like  this  one  in  the  Swan,  have  burst 
>ut  suddenly,  blossoming  into  flames  of  hydrogen,  within  which  the  starts 
ioart  core  glows  with  many  hundred  times  its  former  heat,  have  also  been 
or  ages  shining  steadily  amid  the  star  depths.  We  know  that  the  one 
vhieh  blazed  out  ten  years  ago  in  the  Northern  Crown  was  one  of  Arge- 
ander's  list,  a  star  of  the  tenth  magnitude,  and  that,  after  glowing  with 
•ight  hundred  times  its  former  brightness  for  a  few  days,  it  has  resumed 
hat  feebler  lustre.  We  have  every  reason  which  analogy  can  furnish  for 
)elieTing  that  the  new  star,  which  was  not  in  Argclander*s  list,  simply  es- 
•aped  record  by  him  on  account  of  its  faintness.  It  is  now  fast  losing  its 
uddenly  acquired  lustre,  and  is  already  invisible  to  the  naked  eye.  It  ap- 
pears, therefore,  that  there  is  nothing  in  the  long-continued  steadfastness 
)f  our  sun  as  a  source  of  light  to  assure  us  that  he,  too,  may  not  suddenly 
>lazc  forth  with  many  hundred  times  his  usual  lustre  (the  conflagration 
>eing  originated,  perchance,  by  some  comet  unfortunately  traveling  too  di- 
rectly towards  him).  Though  ho  would  probably  cool  down  again  to  his 
>rc9ent  condition  in  the  course  of  a  few  weeks,  no  terrestrial  observers 
K-ould  be  alive  at  any  rate  to  note  the  fact,  though  the  whole  series  of  events 
night  atford  subject  of  interesting  speculation  to  the  inhabitants  of  worlds 
•irclinir  round  Sirius  or  Arcturus.  Fortunately  we  may  legitimately  reason 
:hat  ihij  risk  is  smnll,  seeing  that  among  the  millions  of  suns  which  sur- 
round oars,  within  easy  telescope  distance,  such  catastrophes  occur  only 
:en  or  twelve  times  per  century." 

In  addition  to  the  chances  in  our  favor  that  our  sun  will  not  be  the  next 
>ne  to  blaze  forth  like  that  above  described.  Professor  Loorais,  of  Yale 
College,  explains  that  such  variations  in  the  brightness  of  stars  are  not 
rery  unusual  nor  very  infrequent,  and  that  while  the  cause  of  these  phe- 
Qomena,  yet  a  matter  of  conjecture  among  astronomers,  is  probably  the 
Falling  of  some  aerial  wanderer,  like  a  comet  or  a  meteor,  into  the  fixed  star 
ind  its  consequent  rapid  combustion,  such  an  event  need  produce  no  se- 
rious results  necessarily,  since  it  is  a  commonly  received  theory  that  the 
•ontinuous  intense  heat  of  the  sun  is  caused  by  the  constant  accession  of 
?uch  combustible  and  inflammable  bodies. 


A  COSMOSCOPE. 

Last  Monday  evening  Prof  C.  B.  Boyle  exhibited  before  a  few  promi- 
nent members  of  the  American  Geographical  Society  a  very  ingenious  in- 
itrument  of  his  own  invention,  which  shows  the  precession  of  the  e(\]iii- 
aoxcs,  the  portions  of  the  globe  which  are  illuminated  by  th^  ^xxii 


104 


A  C08M0SC0PE. 


seasons  of  the  year,  and,  of  course,  in  every  point  of  its  orbit.  The  instm- 
ment  also  shows  the  gradual  variation  of  the  inclination  of  the  earth's 
axis  to  the  ecliptic,  and  the  circle  which  it  would  make  in  the  heavens  in 
the  course  of  a  grand  cycle  of  time,  25,000  years.  The  following  descrip- 
tion of  this  philosophic  application  of  the  mechanical  powers  is  from  the 
inventor  himself: 

<<Thc  instrument  was  suggested  by  a  conversation  of  Chief  Justice  Daly 
with  the  inventor  upon  the  subject  of  the  precession  of  the  equinoxes,  and 
though  it  was  originally  designed  to  render  literal  interpretation  of  the 
facts  involved  in  that  phase  of  our  earth's  relation  to  the  snn,  yet  it  pre- 
sents with  equal  precision  all  the  other  facts  of  motion  and  their  attendant 
phenomena.  The  sun  is  represented  by  a  flame,  situated  a  few  inches  above 
the  centre  of  a  round  table  upon  which  is  figured  a  star  chart,  bounded  by 
the  twelve  stars  of  the  zodiac.  The  outer  end  of  a  slender  arm  extending 
from  the  centre  is  surrounded  by  a  globe,  upon  which  the  light  omitted  by 
the  flame  is  condensed  by  a  lens.  As  this  light  steadily  illuminates  the 
hemisphere  of  the  globe  which  is  turned  toward  it,  and  as  the  axis  aboat 
which  the  globe  rotates  is  poised  at  the  same  angle  of  inclination  to  the 
plane  of  its  orbit  as  that  of  the  earth  is  to  the  plane  of  its  orbit  about  the 
sun,  it  follows  that  precisely  the  same  phases  of  illumination  are  presented 
upon  both  globes.  The  rising  and  setting  of  the  sun,  the  changing  lengths 
of  day  and  night  in  different  latitudes,  the  changes  of  the  seasons,  the  long 
polar  night  and  day,  are  all  seen  to  occur  in  their  proper  order  of  succes- 
sion. The  eccentricity  of  the  orbit  with  the  sun  in  one  of  the  foci  of  the 
ellipse,  and  the  shifting  of  the  direction  of  that  eccentricity  among  the 
stars,  is  also  presented.  When  the  mimic  moon  is  added,  the  eclipses  of 
that  body  and  of  the  sun  present  themselves,  the  shadow  of  the  moon 
passing  across  the  globe,  first  near  the  pole,  and  at  each  successive  lunation 
lowers  down  until  it  passes  off  at  the  opposite  pole,  thenceforward  the 
shadow  of  the  moon  passing  into  space  clear  of  the  globe  until  the  com- 
bined mutations  bring  back  the  period  of  eclipses,  thus  presenting  the  facts 
successively  as  they  occur  in  nature.  An  additional  arm  carries  a  comet  so  j 
near  the  centre  as  to  nearly  graze  the  mimic  sun  at  its  perihelion,  whence  j 
it  departs  to  its  aphelion  distance  in  far  off  space,  thence  returning  as  be- 
fore to  the  sun. 

"At  the  instant  the  globe  is  passing  its  vernal  equinox  a  bell  is  struck— 
a  single  blow,  which,  at  each  revolution  of  the  globe  about  the  centre,  calls 
attention  to  that  fact,  so  that  the  observer  may  see  that  the  globe  is  in  its 
equinox  at  the  stroke  of  the  bell,  and  note  also  that  the  equinox  has  slightly 
shifted  its  place  upon  the  ecliptic — receded  upon  the  star  chart — ^gone  back- 
ward in  the  sign  of  the  zodiac  in  which  it  is  then  occurring,  which  slow 
shifting  finally  carries  the  equinoxes  about  the  entire  circle  of  the  heavens, 
and,  at  the  same  time,  changes  the  direction  of  the  globe's  axis  of  rotation, 
which  returns  to  its  original  direction  when  the  equinoxes  return  to  their 
original  position  among  the  stars. — Nevo  York  Herald. 
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SATURN'S  DARK  RING. 

Mr.  Trouvelot,  of  Cambridge,  Mass.,  has  noticed  that  the  inner  half  of 
the  dark  ring  is  so  transparent  that  the  outline  can  hardly  be  recognized 
where  it  crosscB  the  planet,  whereas  the  outer  half  is  so  much  more  opaque 
that  the  outline  of  the  planet  cm  hardly  be  seen  through  it.  This  fact  is 
not  only  remarkable  in  itself,  but  still  more  remarkable  when  we  remember 
that  until  quite  recently  the  character  of  the  dark  ring  was  quite  different. 
The  whole  width  of  the  ring  was  formerly  uniformly  transparent,  or  at 
kaat  80  nearly  so  that  no  difference  could  be  recognized  between  the  outer 
and  inner  parts  of  this  ring.  This  thinning  of  the  inner  edge  is  probably 
aoeompanied  by  a  gradual  extension  of  the  ring-system  toward  the  planet. 

Clerk  Maxwell  long  since  pointed  out  that  a  change  of  this  sort  was  to  bo 
expected  as  a  natural  consequence  of  collisions  taking  place  among  the  tiny 
noons  forming  this  ring  system.  And  other  observations  by  Mr.  Trouvelot 
ihows  clearly  that  multiplied  collisions  of  this  sort  must  continually  occur; 
for  he  finds  that  from  time  to  time  the  dark  ring  assumes  an  aspect  showing 
that  its  substance  is  agglomerated  in  clustering  masses,  through  which  the 
Light  of  the  planet  does  not  penetrate.  How  strange  are  the  thoughts  sug- 
gested by  such  changes!  Within  the  ring  itself  what  energy  of  life  (so  to 
ipeak)  is  indicated  by  the  conflict  of  satellites!  And  as  regards  Saturn 
himself,  does  it  not  appear  clear  that,  while  such  changes  as  these  are  taking 
place  in  the  nearer  portions  of  his  system,  he  cannot  yet  be  regarded  as  a 
completed  world?  We  see  nature's  hand  still  at  work  out  yonder,  fashion- 
ing under  the  very  eyes  of  astronomora  the  system  of  a  planet  once  thought 
10  have  been  formed  even  earlier  than  our  earth. 

The  processes  of  cosmical  development  which  were  formerly  so  ener- 
^ticaily  disbelieved,  but  have  now  taken  their  place  among  astronomical 
probabilities  (and  almost  as  certainties),  seem  here  to  be  actually  in  pro- 
cess. Nature  has  been  detected  in  the  act,  and  there  is  good  reason  for 
believing  now,  what  was  suggested  by  the  present  writer  eleven  years  since, 
that  'in  the  variations  perceptibly  proceeding  in  the  Saturnian  ring-system 
a  key  may  one  day  be  found  to  the  law  of  development  under  which  the  so- 
lar system  reached  its  present  condition. — London  Spectator, 


From  an  examination  of  the  observations  of  the  minute  star  around 
which  Sirius  is  revolving,  Mr.  Wilson,  of  Eugby,  concludes  that  its  period 
of  revolution  is  two  hundred  years,  in  an  orbit  fifty  times  that  of  the  earth. 
He  also  shows  that  while  the  sum  of  the  masses  of  Sirius  and  its  companion 
ii  about  three  times  that  of  the  sun,  its  light,  according  to  the  old  method 
of  calculation,  is  more  than  two  hundred  times  that  of  the  sun. 
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NATURAL  HISTORY. 


THE  SEA  SERPENT  QUESTION  REVIVED. 

The  recent  accounts  by  the  officers  and  crew  of  the  steamship  ''Nestor' 
of  an  encounter  with  a  sea  serpent  in  the  straits  of  Malacca,  bare  reyivoil 
the  old  discussions  among  scientific  men  regarding  the  possible  existence 
of  such  an  animal.  Discarding  the  theory  that  the  idea  of  the  sea  serpent 
originated  in  mythological  ages  and  has  been  handed  down  from  the  Eddas 
and  Sagas  of  the  Norsemen,  wherein  the  Midgard  serpent,  symbolizing 
really  the  sea  itself,  tumultuously  encircling  the  whole  earth  in  its  coilB, 
figures  conspicuously,  and  that  this  sublime  fancy  has  gradually  passed 
from  the  profound  northern  mythology  to  the  doubtful  position  of  a  mod- 
ern superstition  among  credulous  seamen,  we  will  take  up  some  later  theo- 
ries advanced  in  opposition  to  what  appear  to  bo  the  actual  facts. 

In  the  face  of  the  most  positive  and  seemingly  indubitable  testimony  of 
experienced  and  careful  nautical  observers  for  hundreds  of  years  past,  the 
negative  evidence  that  the  researches  of  distinguished  naturalists  have 
failed  to  discover  any  physical  traces  of  its  existence  in  the  past  or  present 
has  been  adopted  by  many  scientific  men  as  sufficient  to  warrant  them  in 
declaring  the  statements  of  alleged  eye  witnesses  false,  and  it  has  therefore 
become  the  rule  to  deride  all  such  stories  as  chimerical,  sensational,  or  re- 
sulting from  delusion  of  the  witnesses. 

In  explaining  away  the  statements  made  by  sailors  and  others  who 
claim  to  have  observed  sea  serpents,  it  is  customary  lo  sot  forth  that  such 
objects  as  large  pieces  of  sea  weed  floating  with  a  head-like  root  projecting 
above  the  surface  of  the  water,  a  shoal  of  porpoises  tumbling  along  one 
after  the  other,  a  large  horse  mackerel  or  some  other  well  known  marine 
animal,  have  been  mistaken  for  a  serpent.  In  any  ordinary  tribunal  the 
evidence  of  men  accustomed  to  live  upon  the  ocean  and  familiar  with  its 
appearances  and  that  of  all  the  more  common  animals,  such  as  whales  and 
porpoises,  as  well  as  that  of  such  objects  as  sea  weed,  the  low  lying  ranges 
of  distant  hills,  etc.,  would  be  unhesitatingly  received  in  preference  to  any 
Buch  explanations  as  the  above,  while  the  theoretical  impossibilities  set 
forth  by  even  such  eminent  scientists  as  Professor  Owen  would  receive  no 
consideration  whatever.  But  as  we  are  discussing  the  subject  on  scientific 
grounds,  we  will  give  in  brief  the  points  made  by  those  who  oppose  Profes- 
sor Owen*s  theories  with  their  own. 

Many  fossil  types  of  animals  have  been  transmitted  without  inter- 
ruption from  remote  geological  periods  to  the  present  time;  others  have  dis- 
appeared and  reappeared  at  intervals  more  or  less  widely  separated.  Afl 
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among  the  latter,  it  has  been  suggested  that  the  sea  serpent  may  represent, 
in  a  modified  form,  some  one  of  the  immense  marine  lizards  of  the  secondary- 
geological  formations,  such  as  the  plesiosaurus,  which  disappeared  in  the 
tertiary  age  and  may  have  reappeared  now,  in  similar  manner  as  did  the- 
chima^ra  percopsis,  of  Lake  Superior,  and  the  soft-shelled  tortoise  (^tryonych- 
idije)  of  the  same  geological  epoch.    It  is  also  argued  that  the  absence  of 

I  fossil  or  other  remains  is  not  to  bo  regarded  as  very  strong  proof  of  the  non- 
existence of  sea  serpents,  since  the  remains  of  many  animals  which  are 
mnch  more  frequently  seen,  such  as  seals  and  whales,  are  rarely  found, 

.  which  is  a  very  natural  circumstance  considering  the  element  in  which  they 
live  and  in  the  depths  of  which  their  dead  bodies  might  readily  bo  con- 

;  cealed  forever.  The  conclusion  of  the  best  naturalists  is  that  the  existence 
of  the  sea  serpent  is  possible,  a  verity  which  will  yet  come  under  scientific 
examination,  and  that  it  may  prove  to  bo  some  modified  type  of  the  second- 
ary marine  lizards.    As  the  ichthyosaurus  was  replaced  by  the  whale-like 

'  cetaceans,  so  the  plesiosaurus  may  have  been  by  the  zeuglodont  cetaccansr 
of  which  the  sea  serpent  may  prove  to  bo  a  more  or  less  modified  form. 
This  theory  also  finds  some  support  in  the  fact  that  while  all  the  so  called 
i»ea  8er])ents  are  represented  by  their  delineators  as  moving  by  vertical  un- 
dulations, which  is,  from  the  structure  of  their  vertebra*,  impossible  with 

;  serpents,  the  plesiosaurus,  from  its  peculiar  formation  and  vertebral  struc- 
ture, was  enabled  to  perform  this  motion  while  swimming  along,  as  well  as  in 

I  thrusting  its  head  beneath  the  waves  in  searching  for  its  food  or  raising  it 
high  above  them  in  looking  for  aerial  prey. 

Some  writers  believe  that  the  leviathan  of  the  Scriptures  is  an  analogue 
of  the  sea  serpent,  and  quote  Job  as  aptly  describing  a  marine  animal  with 
l^^rmidablc  teeth,  compactly  fitted  scales,  invulnerable  to  the  slings  and 
spears  of  those  days,  fiercely  flashing  eyes,  phosphorescent  in  appearance 
and  carnivorous  in  its  habits. 

Ancient  writers,  as  Palhidius  and  Solinus,  allude  to  a  huge  serpent,  Odon- 
tfjtyrannus.  which  could  swallow  an  elephant  without  masticating  it.  IMiny 
also  describes  a  similar  monster  as  inhabiting  the  waters  of  the  Changes. 

Ponti»oppidan,  Bishop  of  Bergen,  in  his  Natural  History  of  Norway, 
1752.  states  that  if  any  one  doubted  the  existence  of  the  great  sea  ser])ent, 
alon«r  the  coast  of  Norway,  he  was  regarded  by  the  natives  as  a  jester,  who 
iTiitfht  as  well  question  the  existence  of  the  eel  or  any  common  reptile.  He 
als'j  illustrates  his  book  with  an  engraving  showing  an  immense  reptile, 
who>t-  length  seems  to  be  more  than  thrice  that  of  the  vessel,  whose  head 
i"?  projected  above  the  water  to  half  the  height  of  the  mast,  and  from  whose 
mouth  volumes  of  water  are  being  spouted.  Large  wing-like  fins  are  at- 
tached to  the  breast  of  the  monster,  which  is  covered  with  compact  scales 
from  head  to  tail. 

C'apl.  Laurent  de  Ferry,  in  1746,  saw  one  of  these  monsters,  near  the 
fort  of  Malde,  which  he  says  was  of  a  gray  color,  with  brown  mouth,  black 
•  w.  and  a  long  mane  floating  about  its  neck.    Its  head  resembled  that  of  a 
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horse,  and  its  coils,  which  were  very  larpje,  rose  at  intervale  of  six  feet 

Mr.  Maclean,  a  clergyman,  described,  in  a  communication  to  the  Wer- 
nerian  Society  of  Natural  History,  a  monster  which  be  saw  in  Jane,  1808, 
on  the  coast  of  Cali.  It  also  moved  by  vertical  undulations  and  was  from 
seventy  to  eiglity  feet  long.  Some  months  later  there  was  stranded  upon 
one  of  the  Orkney  Islands  the  body  of  a  monstrous  serpent,  which  Dr. 
Barclay  and  other  scientific  men  carefully  examined  and  described.  It  was 
fifly-six  feet  long  and  ten  feet  in  circumference,  had  a  bristling  mane  ex- 
tending nearly  the  whole  length  of  its  body,  and  was  furnished  with  fins 
which  measured  about  four  feet  and  resembled  the  plucked  wings  of  a  goose. 

Sea  serpents  have  been  seen  by  numerous  witnesses  along  the  coast  of 
Massachusetts,  near  Gloucester,  in  1815  and  1817;  off  Nahant,  in  1819  and 
1833,  and  further  south,  along  the  Atlantic  Coast,  in  1835  and  1848.  The 
description  of  the  last  named,  given  by  Capt.  McQuhae,  of  Iler  Majesty's 
frigate  Dedalus,  was  very  minute,  and  was  corroborated  in  most  particulars 
by  that  of  Li  tut.  Drummond,  of  the  same  vessel. 

More  recently  a  sea  serpent  was  seen  on  the  coast  of  Scotland,  by  Mr. 
James  M.  Jouass.  a  man  of  science  and  one  not  easily  deceived  or  deluded. 
It  was  first  seen  by  two  ladies  in  September,  1873,  again  the  next  morning 
by  Dr.  Soutar,  and  the  following  day  by  Mr.  Jouass  himself.  It  is  described 
in  the  London  Field  as  being  forty  to  fifty  feet  long,  brownish  yellow  in 
color,  and  occasionally  raising  its  head  about  four  feet  above  the  water. 

In  Land  and  Water  for  September  1,  1872,  Frank  Buckland  gives  a  cir- 
cumstantial account  of  a  large  serpent,  about  ninety-six  feet  long,  black  in 
color,  with  a  flat  head  and  probably  a  dorsal  fin,  which  was  seen  by  a  visit- 
ing party,  on  two  different  occasions,  in  the  waters  of  Loch  Hourn,  Scot- 
land, in  August,  1873.  This  monster  also  progressed  by  vertical  undulations, 
which  Mr.  Buckland  accounts  for  by  suggesting  that  this  may  have  been  an 
immense  ground-fish,  with  a  motion  in  the  vertical  plane  like  the  flat-fish, 
which  occasionally  comes  to  the  surface. 

The  Panama  Star  and  Herald^  of  February  16th,  1873,  contains  an  ac- 
count of  a  marine  animal  seen  from  the  steamer  Guayaquil,  in  the  Bay  of 
Panama.  Its  head  was  like  that  of  a  sea-horse,  and  its  length  was  esti- 
mated at  about  twenty -five  feet.  A  sting-ray  fish,  of  large  size,  accom- 
panied it  at  the  time  it  was  observed. 

The  description  of  the  sea  serpent  observed  by  the  officers  of  the  steam- 
ship Xestor,  referred  to  at  the  beginning  of  this  article,  is  taken  from  the 
London  Spectator,  and  is  as  follows: 

"In  the  Straits  of  Malacca  the  sea-monster  so  repeatedly  seen,  and  so 
repeatedly  declared  to  be  mythical,  appears  at  last  to  have  been  carefully 
observed  by  competent  witnesses.  The  creature  was  seen  by  the  passengers 
and  crew  of  the  ship  Nestor,  on  her  voyage  to  Shanghai,  and  on  her  arrival 
at  Shanghai  the  master  of  the  ship  (Mr.  John  Keller  Webster)  and  the  sur- 
geon (Mr.  James  Anderson)  made  a  statutory  declaration  of  what  they  had 
seen,  before  a  magistrate,  as  a  mode,  we  suppose,  of  formally  attesting  that 
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they  Bpoke  in  good  faith.  The  creature  (which  resembles  a  hnge  salaman- 
der, only  instead  of  being  about  six  or  eight  inches  long,  these  dimensions 
must  be  multiplied  by  at  least  seventy-five  or  one  hundred,  the  body  being 
from  forty-five  to  fifty  feet  in  length,  the  head  twelve  feet,  and  the  tail,  it  is 
said,  no  loss  than  150  feet)«  was  first  seen  at  10:30  on  the  11th  of  September, 
fifteen  miles  northwest  of  the  North  Sand  Lighthouse,  in  the  Straits  of  Ma- 
lacca. The  weather  was  fine,  the  sea  smooth,  and  the  air  perfectly  clear. 
The  Chinese  on  deck  wore  terribly  alarmed  and  set  up  a  howl.  The  whole 
watch  and  throe  saloon  passengers  saw  the  creature  clearly  and  observed 
its  movements.  It  traveled  for  a  long  time  about  as  fast  as  the  steamer, 
appearing  to  paddle  itself  by  the  help  of  *  an  undulatory  motion  of  its  tail 
in  a  vertical  plane.'  The  body  and  tail  were  marked  as  those  of  the  sala- 
mander are  marked — with  alternate  bands,  black  and  pale  yellow  in  color. 
*The  head  was  immediately  connected  with  the  body,  without  any  indica- 
tion of  a  neck.'  Both  witnesses  state  positively  that  the  only  resemblance 
was  to  some  creature  of  the  frog  or  newt  kind,  while  one  of  them  (the  sur- 
geon) says  the  longer  he  observed  it  the  more  he  was  struck  with  its  re- 
semblance to  a  gigantic  salamander.  Its  back  was  oval  in  form.  Ko  eyes 
or  fins  were  seen,  and  it  did  not  blow  or  spout  in  the  manner  of  a  whale. 
The  greater  part  of  its  head  was  never  seen,  being  beneath  the  surface." 

The  New  York  Graphic  publishes  a  very  remarkable  letter,  dated  Ilon- 
olulu,  January  8,  1877,  giving  an  account  of  an  attack  upon  the  brig  Alba- 
tross, November  10,  187(),  by  an  immense  serpent,  in  latitude  21°  11'  south 
and  longitude  122°  25'  west.  When  first  seen,  the  animal  was  about  one 
mile  and  a  half  to  windward  and  making  direct  for  the  briti^.  The  captain 
ordered  the  guns  loaded  and  the  brig  kept  oif  a  little.  But  the  serpent 
continued  to  approach  rapidly  and  at  last  reached  the  vessel.  Eaising  his 
head  he  struck  at  the  windlass,  without  doing  any  harm,  He  was  fired 
upon  and  wounded,  upon  which  the  creature  withdrew  and  disappeared. 
The  captain  of  the  Albatross  describes  this  animal  us  being  three  feet  thick 
at  the  neck  and  about  four  and  a' half  to  five  feet  at  the  shoulders,  with 
large  scales  all  over  the  body,  immense  mouth  with  teeth  in  both  jaws,  the 
top  of  the  head  rounded  up  high  and  the  neck  puffed  out  like  an  East  India 
cobra's.  To  make  the  story  complete,  the  captain  states  that  on  the  12th 
November  the  French  bark  Esperance  came  across  a  dead  serpent  floating 
in  the  water,  not  far  from  the  locality  described  above,  which  measured 
about  45  metres  in  length  by  two  metres  diameter  in  the  largest  part;  was 
covered  with  large  scales;  had  no  fins,  but  had  a  broad  tail  like  a  shark. 

While  many  of  the  sea  serpent  stories  maybe  classed  as  *'fishy,"  enough 
testimony  of  a  positive  and  indisputable  kind  has  been  furnished  to  render 
it  at  least  probable  that  a  few  marine  monsters  still  inhabit  the  sea  whoso 
uize  warrants  navigators  in  pronouncing  thorn  sea  serpents.  One  of  our 
most  esteemed  contemporary  periodicals  contains  an  article  on  this  subject, 
in  which  the  following  language  is  used  : 

*-And  the  idea  of  fraud  in  such  matters  is  not  nearly  tto  TcaftoiwxXA^  v*. 
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by  those  who  were  more  audacious.   Some  aro  cowardly,  and  fly  fipom  the 
approach  of  danger,  while  other  species  are  so  courageous  that  a  single 
specimen  surrounded  by  enemies  never  attempts  to  fly,  but  fights  valiantly 
until  overpowered  by  numbers.   Ants  have  long  had  the  credit  of  being  in- 
dustrious, and  with  good  reason,  for  Sir  John  describes,  as  the  result  of  close 
observation,  one  of  the  workers  in  his  own  collection  as  being  actively  em- 
ployed without  intermission  from  six  in  the  morning  till  10:15  in  the  even- 
ing.   The  length  of  the  preparatory  stages  of  life  was  pretty  well  known, 
but  the  total  duration  of  ant  existence  has  yet  to  be  determined.    Sir  John 
has  workers  still  healthy  and  active  which  were  captured  in  September  and 
November,  1875,  and  queens  which  ho  has  had  under  observation  since  De- 
cember, 1874.    As  a  rule  each  species  lives  by  itself,  but  there  are  excep- 
tions, and  one  species  is  found  exclusively  in  the  nests  of  larger  varieties, 
but  at  present  the  relationship  between  them  is  not  understood.    One  species 
is  so  dependent  on  slaves  for  the  care  of  their  young,  and  even  for  being 
fed,  that  without  their  slaves  they  cannot  exist,  though  in  the  presence  of 
ample  supplies  of  the  best  food.    In  two  of  his  nests  Sir  John  found  that 
two  ants  from  each  were  deputed  to  come  out  and  fetch  food  for  the  rest  of 
the  community,  consisting  in  one  case  of  about  two  hundred,  and  in  the 
other  of  four  hundred  individuals.   When  these  messengers  were  captured 
and  imprisoned,  two  fresh  messengers  were  appointed  from  each  nest,  the 
experiment  being  repeated  several  times,  always  with  the  like  result  Ex- 
periments to  test  the  intelligence  of  ants  were  not  favorable  to  their  capacity 
in  that  respect,  for  when  cut  off  from  their  food  supply  by  drawing  back  a 
little  strip  of  paper  which  acted  as  a  bridge,  they  had  not  intelligence  to  w- 
bridge  the  chasm  of  one-third  of  an  inch  by  pushing  the  strip  of  paper 
back.    Varied  experiments  of  a  similar  character  resulted  in  the  same  way, 
except  where  a  hole  leading  into  a  box  containing  food  was  stopped  by  a 
little  mold;  then  the  ants  speedily  burrowed  into  the  mold,  and  found  their 
way  into  the  box,  and  again  carried  off  the  food.    Sir  John  did  not  find 
that  display  of  intelligence  and  affection  which  some  naturalists  had  de- 
clared induce  ants,  when  any  of  their  companions  are  accidentally  buried, 
to  burrow  down  and  rescue  them.    They  do  seem  capable  of  discriminating 
between  companions  and  strangers,  for  when  a  number  of  each  were  intoxi- 
cated and  placed  near  a  nest,  the  sober  ants,  after  being  very  much  puzzled  j 
at  the  unaccountable  condition  of  the  inebriates,  carefully  carried  into  the 
nest  their  helpless  friends  and  pitched  the  strangers  into  a  dish  of  water. 
When,  however,  some  friends  and  strangers  were  chloroformed  to  death 
and  laid  near  a  nest  the  ants  seemed  to  appreciate  that  the  deceased  were 
past  remedy,  and  therefore  pitched  both  friends  and  strangers  indiscrimi- 
nately over  the  edge  of  the  table.    Attempting  to  verify  the  truth  of  Hq- 
bor's  declaration  that  when  ants  had  been  separated  for  four  months  and 
then  returned  to  their  nest  they  were  recognized  and  carressed  by  their 
companions.  Sir  John  found  that  though  there  was  no  sign  of  recognition 
when  a  separated  friend  was  returned  to  the  nest,  he  was  never  attacked, 
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while  a  stranger  being  put  in  was  always  driven  out  or  even  killed.  As 
regards  the  senses  of  ants,  though  Sir  John  believes  they  hear,  yet  they 
take  no  notice  of  any  sound  he  could  make,  and  though  they  undoubtedly 
see,  they  cannot  have  ver}'^  keen  sight.  Ilis  experiments  do  not  confirm 
the  suggestion  that  ants  are  able  to  communicate  to  their  companions  where 
food  has  been  discovered,  for  when  single  ants  had  been  placed  on  food, 
and,  going  back  with  some  to  the  nest,  were  returning  with  companions  to 
the  store,  in  every  case  where  these  pioneer  ants  were  captured  their  com- 
panions wandered  about  helpless,  and  failed  to  find  their  way  to  the  spot. 
Many  other  anecdotes  of  his  experiments  were  recounted  by  the  honorable 
baronet,  who  concluded  by  an  interesting  account  of  the  provisions  in  the 
vegetable  kingdom  for  preserving  the  pollen  of  flowers  from  the  assaults 
of  ants. 


THE  NIGHT-STINGING  SPIDER. 

During  the  recent  spell  of  warm  spring  weather,  a  well  known  ento- 
mologist, Mr.  C.  J.  Bethune,  M.  A.,  discovered  in  Central  Park,  near  the 
7th  regiment  memorial  monument,  a  pair  of  remarkable  looking  spiders. 
He  watched  them  for  some  time,  and  found  that  they  inhabited  an  under- 
ground mansion  ;  that,  in  fact,  they  were  burrowers.  Provided,  as  enthus- 
iastic entomologists  invariably  are,  with  a  tin  case  for  the  reception  of 
«pecimens,  the  two  active  spiders  were  transferred  with  some  little  difficulty 
to  confinement,  together  with  a  portion  of  the  sandy  soil  in  which  they 
bad  evidently  passed  the  winter.  Mr.  Bethune  has  since  been  studying  his 
prisoners,  and  he  has  now  no  doubt  whatever  about  their  identity.  When 
in  New  Zealand  he  had  seen  a  spider  seemingly  identical  with  his  speci- 
mens :  but  the  insect  in  question,  so  far  as  he  knew,  was  peculiar  to  New 
Zealand,  and  had  seldom  or  never  been  seen  even  in  Australia.  <As  I 
watched  the  pair  of  little  wretches,*  said  Mr.  Bethune  to  the  writer,  *I  knew 
1  could  soon  test  the  question  of  their  suspected  identity  with  the  New  Zea- 
landers.  I  had  but  to  present  my  finger,  but  1  was  unwilling  to  incur  the 
probable  consequences  of  the  experiment.  I  had  a  Spitz  dog.  I  took  the 
larger  spider  in  a  delicate  wire  tweezer,  and  1  applied  it  to  the  inside  of  the 
dog's  ear.  The  insect  was  nowise  loath.  The  dog  howled  in  agony,  its 
head  began  to  swell,  its  mouth  to  froth,  until  death  relieved  it  in  five  hours. 
I  had  resolved  to  destroy  the  dog  anyhow.  The  spider  thus  became  the 
executioner  of  the  canine  and  identified  itself  Unquestionably  the  spider 
)H  the  New  Zealand  terror.  The  Latrodectus  katipo,  or  night-stinging 
spider,  is  the  most  dangerous  creature  in  that  distant  island,  and  the  dread 
of  European  immigrants  and  Maoris  alike.* 

*'Till  within  late  years  comparatively  little  was  known  of  the  katipo, 
except  on  the  hearsay  evidence  of  the  aborigines,  whose  hair-raising  stories 
of  the  deadly  effects  of  its  bite  excited  great  and  natural  alarm.  The 
native  name,  katipo,  signifies  *night-stinger' — being  derivisd  from  \.>no  ^ot^%^ 
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kakati,  to  sting,  and  po,  the  night.  The  range  of  this  spider  has  always 
been  regarded  us  somewhat  local,  and  in  the  island  hau  been  thought  to  be 
confined  to  the  seashore.  Dr.  Buller,  of  Wellington,  in  a  recent  article  on 
the  subject,  states  that  there  is  a  small  extent  of  sand  hills  near  Woiksnae, 
on  the  west  coast,  noted  among  the  natives  for  the  abundance  of  katipo- 
'A  settler  residing  there,  named  Jenkins,  assured  me  that  he  could,  withoat 
difficulty,  fill  a  quart  measure  in  a  few  hours.  In  1867,  I  collected  in  the 
same  locality  a  considerable  number,  and  kept  them  alive  for  several  weeks 
in  order  to  study  their  habits.  And  here  I  may  mention  a  circumstance 
illustrative  of  the  wonderful  tenacity  of  life  possessed  by  this  Ibrmidable 
member  of  the  Arachnida  family.  I  shut  up  a  full  grown  katipo  in  a  drug- 
gist's chip-box  on  May  11,  and  placing  it  among  other  objects  in  my  cabi- 
net, it  was  overlooked  and  forgotten.  I  consequently  did  not  open  the 
chip-box  again  until  October  8,  following,  when  I  found  the  spider  alive 
and  active,  and  apparently  none  the  worse  for  a  five  months*  fasting !  I  am 
inclined  to  consider  the  above  case  corroborative  of  the  native  account  that 
on  the  approach  of  cold  weather  the  katipo  retires  to  a  cell  underground 
and  passes  the  winter  in  a  torpid  state,  and  that  in  this  condition  it  may  be 
handled  with  perfect  impunity.' 

"It  seems  idle  to  speculate  how  these  venomous  insects  reached  this 
country.  We  know  that  ships  from  New  Zealand  are  continually  reaching 
our  shores,  and  that  during  the  early  months  of  the  Centennial  year  this 
communication  was  exceptionally  large.  It  is  more  than  likely,  however, 
that  the  Latrodectus  katipo  has  been  colonized  among  us  for  some  years.  A 
single  pair  produces  an  incredible  offspring  in  a  single  season ;  and  our 
sandy  soil  and  seashores,  like  Coney  Island,  may  soon  be  rendered  more 
dangerous  than  an  Indian  jungle  or  a  Florida  swamp  by  thig  deadly  and 
industrious  insect." — New  York  Mercury. 
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j  SCIENCE  AND  RELIGION. 

It  is  generally  supposed  by  the  average  thinker  that  all  religious  persons 
I  regard  the  doctrines  of  Darwin  and  Huxley  as  at  least  akin  to  atheism,  if 
i  not  atheism  itself,  and  it  may  surprise  some  of  our  readers  to  learn  that 
many  wise  and  good  Christians  accept  the  development  theory  as  probably 
^  correct  and  demonstrable,  and  one  which  may  be  believed  in  without  any 
'  decrease  or  modification  of  their  faith  in  God  and  Christianity.  Others 
■  aj^ain  seem  to  regard  every  new  theory  or  discovery  in  science  as  an  at» 
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Uck  aimed  at  religion,  and  feel  themselves  called  upon  to  rush  impetaonsly 
to  its  defense,  whether  properly  and  sufficiently  armed  to  render  effective 
service  or  not. 

For  the  benefit  and  information  of  this  latter  class,  which  was  greatly 
agitated  by  the  announcement  that  Prof.  Huxley  was  about  to  deliver  a 
series  of  lectures  upon  evolution,  in  New  York,  during  the  past  winter,  the 
Independent  offered  a  few  suggestions,  showing  as  nearly  as  possible  the  ex- 
EMst  position  of  scientific  Christians  upon  this  subject.  The  points  made 
were  as  follows: 

1.    Evolution  and  Darwinism  in  its  strict  sense  are  not  the  same  thing. 
Darwinism  is  one  theory  of  evolution,  that  of  Charles  Darwin.  According 
to  it  each  living  organism  has  in  it  capacity  of  producing  its  like  within  a 
aarrow  range  of  very  slight,  almost  inappreciable  variation  in  any  and 
every  part  and  direction.    This  is  but  an  evident  and  patent  fact.    It  also 
hoLdH  that  the  surroundings  of  every  living  creature,  its  environment,  kill 
off  early  those  which  are  less  adapted  to  fight  their  own  way,  leaving  those 
which  have  varied  favorably  to  produce  offspring  like  themselves  with  fur- 
ther minute  variations.    Darwinism  holds  that  this  is  sufficient  to  account 
for  all  the  origination  of  species.    But  there  are  other  theories  of  develop- 
inent.    There  are  scholars  who  hold  that  like  does  not  always  produce  like, 
and  who  point  to  well-known  instances  in  which  variation  has  proceeded 
by  a  leap,  and  in  which  some  marked  variety,  if  not  species,  has  been  known 
anddenly  to  rise.    In  this  they  see  no  law,  but  think  they  recognize  the 
l^idance  of  some  superior  power.    This  we  give  as  one  example  of  a  de- 
Telopment  theory  which  is  not  Darw^inism;  there  are  others.    In  the  view 
f)f  those  who  hold  them,  Darwinism  errs  not  in  its  two  principles,  but  in  its 
assumption  that  these  are  all  the  laws  of  variation.    Even  Darwin  afi^ords 
the  storehouse  out  of  which  the  facts  for  other  theories  are  gathered,  and 
in  his  later  works  recognizes  other  laws  of  variation. 

*'2.  Let  it  not  be  forgotten  that  many  wise  and  reverent  Christians 
either  warmly  advocate  or  willingly  accept  development.  At  the  present 
dav  nearly  all  students  of  the  laws  of  life  arc  Darwinists  in  the  broader 
sense  of  the  word.  They  are  believers  in  the  origination  of  species  by 
birth  and  development,  and  not  by  special  creation.  Of  these  a  fair  pro- 
portion, as  large  a  proportion  as  of  lawyers  or  of  statesmen,  believe  in  God 
and  ill  Christianity.  They  are  an  exceptionally  intelligent  body  of  men, 
thinkers  by  careful  training,  and  they  believe  that  one  can  accept  heartily 
the  cardinal  truths  of  our  faith,  and  yet  hold  that  man  and  all  animals  and 
plants  are  developed  from  primordial  vital  germs.  Some  respect  should  be 
paid  to  such  men.  They  deserve  it.  They  may  be  wrong  in  holding  both 
to  development  and  religion,  but  the  presumption  is  that  they  are  not. 
Their  position  is  re-enforced  by  not  a  few  of  our  most  intelligent  theolo- 
gians,  of  whom  President  McCosh  may  be  taken  as  a  type,  who  are  equally 
emphatic  in  holding  that  the  two  positions  may  be  consistently  held. 

"3.    Let  it  not  be  forgotten  that  in  this  matter  the  U\eo\og\anft  viyq  «^ 
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disadvantage.  They  do  not  have  the  final  word  in  this  matter  of  develop- 
ment. The  belief  of  the  world  is  to  be  settled  utterly  without  their  advice. 
"Sot  what  they  say,  bnt  what  the  scientists  say,  is  to  conclude  this  debate. 
Whether  species  have  been  produced  by  development  or  by  creation  is  % 
question  of  fact,  to  be  settled  purely  by  scientific  evidence.  It  is  not  a  mat- 
ter of  philosophy  or  of  morals,  to  be  decided  by  consulting  the  psychical  or 
ethical  consciousness;  nor  is  it  a  matter  of  revelation,  to  be  decided  by  con- 
sulting the  Word  of  God.  For  the  conclusions  we  must  examine  to  see 
whether  new  species  are  being  now  produced  about  us,  and  whether  the 
records  which  the  earth  has  preserved  of  its  own  history  tell  us  anything 
on  this  subject.  This  is  the  task  of  the  naturalist,  and  not  of  the  religion- 
ist; and,  so  far  as  we  can  judge  at  present,  the  answer  which  the  naturalist 
will  give  is  in  favor  of  the  new  theory.  Not  many  years  ago  the  answer 
would  have  been  just  the  contrary.  Geologists  were  catastrophists,  and 
thought  they  had  evidence  that  sudden  changes  had  occurred  in  the  condi- 
tion of  the  earth,  and  that  one  thousand  utterly  new  creatures  had  more 
than  once  been  simultaneously  introduced.  Then  geology  was  the  record 
oi  miracles  one  hundred  times  more  stupendous  than  any  recorded  in  the 
Crospels;  but  now  the  tide  has  turned,  and  another  view  is  generally  taken. 
There  will  be  a  sifting  of  evidence  and  a  settlement  of  judgment,  which 
will  be  final,  and  which  theologians  will  have  to  accept  At  present,  we 
my,  it  looks  extremely  probable  that  the  result  will  be  the  victory  of  evolu- 
tion. Now,  with  this  probability,  or  even  with  a  possibility  of  it,  it  is  not 
generalship  for  those  who  set  themselves  up  as  the  special  defenders  of  rev- 
elation to  make  it  absolutely  inconsistent  with  evolution. 

"4.  Evolution  does  not  deny  God.  Nearly  all  evolutionists  are  theists. 
We  acknowledge  that  it  appears  to  remove  God  a  little  further  off,  but  that 
is  only  in  seeming.  God  may  be  just  as  active  and  present  in  law  as  he  is 
in  miracle.  Be  it  remembered  that  every  single  conquest  which  science  haa 
made  in  reducing  phenomena  under  the  sway  of  law  has  appeared  to  many 
to  put  God  at  a  greater  distance.  But  by  it  God's  government  has  onlj 
been  made  more  orderly,  and  his  own  character  more  glorious. 

"5.  Let  it  be  remembered  that  many  wise  men  hold  with  Prof.  Asa 
Gray  that  the  argument  for  the  existence  of  God  drawn  from  design  is  not 
destroyed  or  even  weakened  by  the  theory  of  evolution.  They  see  a  de- 
signer in  the  law  and  progress  of  the  evolution  of  an  eye  or  a  hand  ae 
clearly  as  in  its  absolute  creation.  Now  allow  us  a  God,  and  revelation  ifl 
an  easy  deduction.  That  evolution  is  inconsistent  with  the  literal  prosaic 
interpretation  of  the  story  of  Adam  created  de  novo  out  of  dust,  and  Eve  oat 
of  his  rib,  we  do  not  deny;  but  the  story  of  Eden  is  so  true  in  its  essence, 
and  yet  carries  so  many  signs  of  a  symbolic  or  poetical  meaning  that  thie 
fact  need  disturb  none  but  those  who  will  not  listen  to  reason.  It  is  even 
true  that  the  story  of  the  fall  of  man  in  its  most  literal  interpretation,  with 
the  doctrine  of  imputation  of  Adam's  sin  included,  is  not  utterly  inconsis- 
tent with  development,  though  it  is  with  Darwinism.   None  but  the  most 
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gid  defendors  of  an  anchangeable  faith,  settled  to  its  miontiee  some  cen* 
iricB  ago,  need  fear  the  doctrine. 

"We  offer  these  thoughts  by  way  of  caution.  Not  that  we  believe  that 
ligionists  need  warning  more  than  scientists,  but  because  we  speak  to  the 
rmcr  rather  than  to  the  latter.'' 

There  are  men  who,  like  Bev.  John  H.  Hopkins  in  his  lecture  on  the 
Frae  relations  between  Science  and  Religion,"  take  the  ground  that  no- 
ling  is  more  untrue  or  unfortunate  than  the  idea  that  those  two  things  are 
itagonistic.  The  theologian  expounds  the  revealed  Word  of  God,  the  sci- 
itific  man  is  simply  an  interpreter  of  his  wonderful  works  for  our  in- 
rmation,  and  in  many  respects  a  teacher  of  the  theologian.  As  a  rule, 
ientific  men  are  candid,  fair-minded  seekers  after  truth,  and  give  to  the 
orld  merely  the  results  of  their  researches  and  what  they  believe  to  be  the 
3ces8ary  and  logical  outgrowth  therefrom,  building  up  their  theories  on 
.e  basis  of  the  "coincidence  of  observed  facts  with  theoretical  require- 
ents,"  and  remorselessly  abandoning  them  when  convinced  of  their  insuf- 
:\ency  or  untenability. 

The  pursuit  of  scientific  subjects  stimulates  thought,  and  even  when 
tientists  fail  of  finding  what  they  are  immediately  in  search  of  they  fire- 
aently  make  other  discoveries  which  are  of  vast  benefit  to  mankind,  and 
ive  us  a  more  exalted  conception  of  the  Deity.  Science  and  religion  are 
iseparable  and  even  essential  one  to  the  other.  No  man  need  fear  that  the 
•uth  will  be  obscured  by  the  revelations  of  science,  even  should  all  the 
iientists  of  the  world  combine  to  accomplish  this  object.  *'The  truth  can- 
ot  conflict  with  God's  Word  however  much  it  may  conflict  with  man's  in- 
^rpretation  of  it." 

Having  indicated  above  some  of  the  admitted  points  of  agreement  be- 
Mreen  advanced  and  learned  religionists  and  the  advocates  of  the  evolution 
leory,  we  quote  from  Huxley's  lecture  upon  "The  Demonstrative  Evidence 
f  Evolution,"  some  of  the  more  interesting  features  of  his  demonstration 
f  the  gradual  successive  changes  in  animal  structure  during  past  ages: 

**The  proof  of  evolution  cannot  be  complete  until  we  have  obtained  de- 
ionstrative  evidence,  and  that  evidence  has  of  late  3'ears  been  forthcoming 
I  considerable  and  continually  increasing  quantity.  Indeed,  it  is  some- 
hat  surprising  how  largo  is  the  quantity  of  that  evidence,  aLd  how  satis- 
ictory  is  its  nature,  if  wo  consider  that  our  obtaining  such  evidence  de- 
&nd8  upon  the  occurrence  in  a  particular  locality  of  an  undisturbed  series 
^posited  through  a  long  period  of  time,  which  requires  the  further  condit- 
on  that  each  of  these  deposits  should  be  such  that  the  animal  remains  im- 
sdded  in  them  are  not  much  disturbed,  and  are  imbedded  in  a  state  of 
reat  preservation.  Evidence  of  this  kind,  as  I  have  said,  has  of  late  years 
jen  accumulating  largely,  and  in  respect  to  many  divisions  of  the  animal 
ingdom.  But  I  will  select  for  my  present  purpose  only  one  particular 
kse,  which  is  more  adapted  to  the  object  I  have  in  view,  as  it  relates  to  the 
rigin,  to  what  we  may  call  the  pedigree,  of  one  of  our  moi^t  iamVWM  ^lO- 
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mestic  animals — the  liorsc.  But  I  may  say  that  in  speaking  of  the  origin 
of  the  horse  I  shall  use  that  term  in  a  general  sense  as  equivalent  to  the 
technical  term  Equus,  and  meaning  not  what  you  ordinarily  understand  is 
such,  but  also  asses  and  their  modifications,  zebras,  etc. 

**  Without  attempting  to  take  you  very  far  into  the  region  of  osteological 
detail,  I  must  nevertheless — for  this  question  depends  upon  the  comparison 
of  such  details — trouble  you  with  some  points  respecting  the  anatomical 
structure  of  the  horse,  and  more  especially  with  those  which  refer  to  the 
fitructure  of  its  fore  and  hind  limbs.  But  I  shall  only  touch  upon  thoee 
points  which  are  absolutely  essential  to  the  inquiry  that  we  have  at  present 
put.  Here  is  the  fore-log  of  a  horse.  The  bone  which  is  cut  across  at  this 
point  is  that  which  answers  to  the  upper-arm  bone  in  my  arm,  what  yon 
would  call  the  humerus.  This  bone  corresponds  with  my  fore-arm.  Wh»t 
we  commonly  term  the  knee  of  the  horse  is  the  wrist ;  it  answers  to  th# 
wrist  in  man.  This  part  of  the  horse's  leg  answers  to  one  of  the  haman 
fingers,  and  the  hoof  which  covers  this  extended  joint  answers  to  one  of  my 
nails. 

"You  observe  that,  to  all  appearance,  there  is  only  one  bone  in  the  fore- 
arm. Nevertheless,  at  the  upper  end  I  can  trace  two  separate  portions; 
this  part  of  the  limb,  and  the  one  I  am  now  touching.  But  as  I  go  farther 
down  it  runs  at  the  back  part  into  the  general  bone,  and  I  cease  to  be  able 
to  trace  it  beyond  a  certain  point.  This  large  bone  is  what  is  termed  the 
radius,  and  answers  to  the  bone  I  am  touching  in  my  arm,  and  this  other 
portion  of  bone  corresponds  to  what  is  called  the  ulna.  To  all  appearance 
in  the  forearm  of  the  horso  the  ulna  is  rudimentary,  and  seems  to  be  fused 
into  one  bone  with  the  radius. 

"It  looks  thus  as  if  the  ulna,  running  off  below,  came  to  an  end,  and  it 
very  often  happens  in  works  on  the  ani^tomy  of  the  horse  that  you  find 
these  facts  are  referred  to,  and  a  horse  is  said  to  have  an  imperfect  ulna. 
But  a  careful  examination  shows  you  that  the  lower  extremity  of  the  ulna 
is  not  wanting  in  the  horse.  If  you  examine  a  very  young  horse's  limb  yon 
will  find  that  this  portion  of  the  bone  I  am  now  showing  you  is  separable 
from  the  rest,  and  only  unites  as  the  animal  becomes  older,  and  this  is,  in 
point  of  fact,  the  lower  extremity  of  the  ulna;  so  that  we  may  say  that  in 
the  horse  the  middle  part  of  the  ulna  becomes  rudimentary  and  unites  with 
the  radius,  and  that  the  lower  extremity  of  the  ulna  is  so  early  united  with 
the  lower  extremity  of  the  radius  that  every  distinct  trace  of  separation 
hasv  anished  in  the  adult. 

"I  need  not  trouble  you  with  the  structure  of  this  portion  that  answers 
to  the  wrist,  nor  with  a  more  full  description  of  the  singular  peculiarities 
of  the  part,  because  we  can  do  without  them  for  the  present,  but  I  will  go 
on  to  a  consideration  of  the  remarkable  series  of  bones  which  terminates 
the  fore-limb.  We  have  one  continuous  series  in  the  middle  line  which  te^ 
minates  in  the  cofiin-bone  of  the  horse  upon  which  the  weight  of  the  fore- 
part of  the  body  is  supported.    This  series  answers  to  a  finger  of  my  hand, 
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and  there  are  good  reasons — perfectly  valid  and  convincing  reasons,  which 
1  need  not  sta}'  to  trouble  you  with — which  prove  that  this  answers  to  the 
third  finger  of  my  hand  enormously  enlarged. 

•'And  it  looks  at  first  as  if  there  were  only  this  one  finger  in  the  horse's 
loot.  But,  if  I  turn  the  skeleton  round,  I  find  on  each  side  a  bone  shaped 
like  a  splint,  broad  at  the  upper  and  narrow  at  the  lower  end,  one  on  each 
side.  And  those  bones  are  obviously  and  plainly  and  can  be  readily  shown 
to  be  the  rudiments  of  the  bones  which  I  am  now  touching  in  my  own  hand 
— the  metacarpal  bones  of  the  second  and  of  the  fourth  finger — so  that  we 
may  sa}'  that  in  the  horse's  fore-limb  the  radius  and  ulna  are  fused  together, 
that  the  middle  part  of  the  ulna  is  excessively  narrow,  and  that  the  foot  is 
reduced  to  the  single  middle  finger,  with  rudiments  of  the  two  other  fingers, 
one  on  each  side  of  it.  Those  facts  are  represented  in  the  diagram  I  now 
show  you  of  the  recent  horse.  Here  is  the  fore-limb  (pointing  to  the  dia- 
gram), with  the  metacarpal  bones  and  the  little  splint-bones,  one  on  each 
side.  It  sometimes  happens  that  by  way  of  a  monstrosity  you  may  have 
an  existing  horse  with  one  or  other  of  these  toes — that  is  provided  with  its 
terminal  joints. 

"  Let  me  now  point  out  to  you  what  are  the  characteristics  of  the  hind- 
limb.  This  (pointing  to  the  diagram)  is  the  shin-bone  of  the  horse,  and  it 
appears  at  first  to  constitute  the  whole  of  the  leg.  But  there  is  a  little 
splint  at  this  point  which  is  the  rudiment  of  the  small  bone  of  the  leg — 
what  is  called  the  fibula — and  then  there  is  connected  with  the  lower  end 
of  the  tibia  a  little  nodule  which  represents  the  lower  end  of  the  fibula,  in 
jufit  the  same  way  as  that  little  nodule  in  the  fore-limb  represents  the  lower 
end  of  the  ulna.  So  that  in  the  leg  we  have  a  modification  of  the  same 
character  as  that  which  exists  in  the  fore-limb — the  suppression  of  the 
greater  part  of  the  small  bone  of  the  leg  and  the  union  of  its  lower  end 
with  the  tibia.  So,  again,  we  find  the  same  thing  if  we  turn  to  the  remainder 
of  the  leg.  This  (showing)  is  the  heel  of  the  horse,  and  here  is  the  great 
median  toe,  answering  to  the  third  toe  in  our  own  foot;  and  here  we  have 
upon  each  side  two  little  splint  bones,  just  as  in  the  fore-limb,  which  repre- 
sent the  rudiments  of  the  second  and  the  fourth  toes — rudiments,  that  is  to 
say,  of  the  metatarsal  bones,  the  remaining  bones  having  altogether  van- 
ished. Let  me  beg  your  attention  to  these  peculiarities,  because  I  shall 
have  to  refer  to  them  by-and-by.  The  result  of  this  modification  is,  that 
the  fore  and  hind  limbs  are  converted  into  long,  solid,  springy,  elastie 
levers,  which  are  the  great  instruments  of  locomotion  of  the  horse. 

•'I  think  that  will  suffice  as  a  brief  indication  of  some  of  the  most  im- 
portant peculiarities  and  characteristics  of  the  horse.  If  the  hj'pothesis  oi 
evolution  is  true,  what  ought  to  happen  when  we  investigate  the  history  ot 
this  animal?  AVe  know  that  the  mammalian  type,  as  a  whole— that  mam- 
malian animals — are  characterized  by  the  possession  of  a  perfectly  distinct 
radius  and  ulna,  two  separate  and  distinct  movable  bones.  AVe  know,  fur- 
ther, that  mammals  in  general  possess  five  toes,  often  uncc\u\3kV^\i\x\,  ^\\>Jlw 
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eampletely  developed  a@  the  five  digits  of  ray  hand.  We  know,  farther, 
that  the  general  type  ot  mammal  poftBesues  in  the  leg,  not  only  a  complete 
tibia,  but  a  complete  fibula— a  complete,  distinct,  separable  booe*  More- 
over^ in  the  hind-foot  wo  find,  in  animals  in  general,  five  distinct  toes,  jiiat 
fig  we  do  in  the  fore-foot  Hence  it  follows  a  ditferentiated  animal  like  the 
horse,  must  have  proceeded  by  way  of  evolution  or  gradual  modification 
from  a  form  posBessing  all  the  characteristiee  we  find  in  mammals  in  geoeraU 
If  that  be  true,  it  follows  ibat  if  there  be  anywhere  preserved  io  the  series 
of  rocks  a  complete  history  of  the  horse,  that  it*  to  say  of  the  variou.^  stages 
through  which  he  has  passed,  those  stages  ought  gradually  to  lead  us  back 
to  some  sort  of  animal  which  possessed  a  radius  and  an  ulna,  and  distinct 
complete  tibia  and  fibula,  and  in  which  there  were  five  toes  upon  the  fort* 
limb,  no  lesi^  than  upon  the  hind-limb.  Lot  us  turn  to  the  facts  and  see  how 
they  bear  upon  the  requirements  of  tbis  doctrine  of  evolutiqn. 

'*Iti  the  earlier  Pliocene  and  later  Miocene  epoch,  in  deposit8  which  be- 
long to  that  age,  and  which  occur  in  Gorraany  and  in  Greece,  in  India,  la 
Britain  and  in  France,  we  find  animals  which  are  like  horses  in  all  the  es- 
sential particulars  which  I  have  just  described,  and  the  general  character 
of  which  is  ao  entirely  like  that  of  the  horse  that  you  may  follow  descrip- 
tions  given  in  works  upon  the  anatomy  of  the  horso  upon  the  skeletons  ol 
these  animals.  Bet  they  differ  in  some  important  particulars.  There  is  a 
difference  in  the  structure  of  the  fore  and  hind  lirabj  and  that  difference 
consists  in  this,  that  the  bones  which  are  here  represented  by  two  splints, 
imperfect  below,  are  as  long  as  the  middle  metacarpal  bone,  and  that  tt- 
tached  to  the  extremity  of  each  ia  a  sinail  toe  with  its  three  joints  of  %)m 
same  general  character  as  the  middle  toe,  only  very  much  smaller,  and  so 
disposed  that  they  could  have  had  but  very  little  functional  importance,  and 
that  they  must  have  been  rather  of  the  nature  of  the  dew-claws  such  as  art 
to  be  found  in  many  ruminant  animals,  This  Hipparion^  or  European  three* 
toed  horsGj  in  fact  presents  a  foot  similar  to  that  which  you  see  here  repre- 
sented, except  that  in  the  European  Eipparton  these  smaller  fingers  are 
farther  back^  antl  these  lateral  toes  are  of  smaller  prorortional  size. 

"^Cow  let  us  go  a  step  farther  back  to  the  middle  and  older  parts  of 
which  are  called  the  Miocene  formation*  There  you  find  in  some  parts  of 
Europe  the  equine  animals  which  differ  essentially  from  the  modern  horse, 
though  they  resemble  the  horse  in  the  broad  features  of  their  organization^ 
They  differ  in  the  characters  of  their  fore  and  hind  limbs,  and  present  im* 
portant  features  of  differnce  in  the  teeth.  The  forms  to  wliich  I  now  refer 
are  what  constitute  the  genus  AnchitherLum.  We  have  three  complete  toes; 
the  middle  toe  is  smaller  in  proportion,  the  inner  and  outer  toes  are  larger^ 
and  in  fact  large  enough  to  rest  upon  the  ground,  and  to  have  functional 
importance — not  an  animal  with  dew-claws,  but  an  animal  with  three  fane* 
tional  toes*  And  in  the  fore-arm  you  find  the  ulna  a  very  distinct  bono, 
quite  readily  distinguishable  in  its  whole  length  from  the  radius,  but  still 
retty  closely  united  with  it*    In  the  hinddimb  you  also  meet  with  thre* 
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inctional  toes.  The  stractare  of  the  hind-foot  corresponds  with  that  of- 
lo  fore-foot ;  but  in  the  hind-leg  the  fibula  is  better  developed.  In  some 
ksea  I  have  reason  to  think  that  it  is  complete ;  at  any  rate  this  lower  end 
*  it  is  quite  distinctly  recognizable.  In  this  succession  of  forms  you  have 
Uictly  that  which  the  hypothesis  of  evolution  demands.  The  history  cor- 
dponds  exactly  with  that  which  you  would  construct  a  priori  from  the 
rinciples  of  evolution.  An  alternative  hypothesis  is  hardly  conceivable^ 
it  the  only  one  that  could  be  framed  would  be  this,  that  the  Anchitheriunij 
le  Hipparion,  and  the  horse,  had  been  created  separately  and  at  separate 
K>cha  of  time. 

•*Of  late  years  there  have  been  discovered  on  this  continent — in  your 
restern  Territories — that  marvelous  thickness  of  tertiary  deposits  to  which  I 
jferred  the  other  evening,  which  gives  us  a  thickness  and  a  consecutive  order 
f  older  tertiary  rocks  admirably  calculated  for  the  preservation  of  organic 
smainR,  such  as  we  had  hitherto  no  conception  of  in  Europe.  They  have 
ielded  fossils  in  a  state  of  preservation  and  in  number  perfectly  unexam- 
led.  And  with  renpect  to  the  horse,  the  researches  of  Leidy  and  others 
ave  shown  that  numerous  forms  of  that  type  are  to  be  found  among  these 
emainn.  But  it  is  only  recently  that  the  very  admirably  contrived  and  most 
horoughly  and  patiently  workod-out  investigations  of  Prof.  Marsh  have 
iven  us  a  just  idea  of  the  Enormous  wealth  and  scientific  importance  of 
hese  deposits.  I  have  had  the  advantage  of  glancing  over  his  collections* 
t  New  Ilaven,  and  I  can  truly  and  emphatically  say  that,  so  far  as  my 
:nowledge  extends,  there  is  nothing  in  any  way  comparable,  for  extent,  or 
or  the  care  with  which  the  remains  have  been  got  together,  or  for  their 
cientifie  importance,  to  the  series  of  fossils  which  he  has  brought  together. 
Applause.)  This  enormous  collection  has  yielded  evidence  of  the  most 
itriking  character  in  regard  to  this  question  of  the  pedigree  of  the  horse, 
indeed,  the  evidence  which  Prof.  Marsh  has  collected  tends  to  show  that 
rou  have  in  America  the  truo  original  seat  of  the  equine  typo — the  country 
n  which  the  evidence  of  the  primitive  form  and  successive  modifications  of 
he  horse  series  is  far  better  preserved  than  in  Europe.  The  succession  of 
brnis  which  he  has  brought  together  shows,  in  the  first  place,  the  great 
are  and  patience  to  which  I  have  referred.  Secondly,  there  is  this  Plio- 
ene  form  of  the  horse  (Pliohippus)]  the  conformation  of  its  limbs  presents 
ome  very  slight  deviations  from  the  ordinary  horse,  and  with  shorter  crown 
f  the  grinding  teeth.  Then  comes  the  form  which  represents  the  European 
lipparion,  which  is  the  Protohippus,  having  three  toes  and  the  forearm  and 
eg  and  teeth  to  which  I  have  referred,  and  which  is  more  valuable  than  the 
Saropean  Hipparion  for  this  reason :  it  is  devoid  of  some  of  the  peculiarities 
f  that  form — peculiarities  which  tend  to  show  that  the  European  Hipparion 
s  rather  a  side  branch  than  one  in  the  direct  line  of  succession.  Next 
omes  the  Miohippus,  which  corresponds  pretty  nearly  with  what  I  spoke  of 
n  the  Anchitherium  of  Europe,  but  which  has  some  interesting  peculiarities, 
t  presents  three  toes— one  large  median  and  two  lateral  ones',  \.\vq 
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which  answers  to  the  little  finger  of  the  human  hand,  there  is  only  a  rudi- 
ment. This  is,  however,  as  far  as  European  deposits  have  been  enabled  to 
carry  us  with  any  degree  of  certainty  in  the  history  of  the  horse.  In  the 
American  tertiaries,  on  the  contrary,  the  scries  of  equine  forms  is  continued 
down  to  the  bottom  of  the  Eocene.  The  older  Miocene  form,  termed  Mm- 
hippuSy  has  three  toes  in  front  and  a  large  splint-like  rudiment  representing 
the  little  finger,  and  three  toes  behind.  The  radius  and  ulna  are  entire, 
and  the  tibia  and  fibula  distinct,  and  the  teeth  are  anchitheroid  with  short 
crowns. 

''But  the  most  important  discovery  of  all  is  the  Orohippus — which  comes 
from  the  lower  part  of  the  Eocene  formation,  and  is  the  oldest  member  of 
the  equine  series  known.  Hore  we  have  four  complete  toes  on  the  front-  j 
limb,  three  toes  on  the  hind-limb,  a  well-developed  ulna,  a  well-developed  i 
fibula,  and  the  teeth  of  simple  pattern.  So  you  are  able,  thanks  to  these 
great  researches,  to  show  that,  so  far  as  present  knowledge  extends,  the 
history  of  the  horse-type  is  exactly  and  precisely  that  which  could  have 
been  predicted  from  a  knowledge  of  the  principles  of  evolution.  And  the 
knowledge  we  now  posses*  justifies  us  completely  in  the  anticipation  that 
when  the  still  lower  Eocene  deposits  and  those  which  belong  to  the  Creta- 
ceoQs  epoch  have  yielded  up  their  remains  of  equine  animals,  we  shall  find 
first  an  equine  creature  with  four  complete  toes  and  a  rudiment  of  the  in- 
nermost toe  in  front,  and  probably  a  rudiment  of  the  fifth  toe  in  the  hind- 
foot.  (Since  this  lecture  was  delivered,  Prof.  Marsh  has  discovered  in  the 
lowest  Eocene  deposits  of  the  AVcst  a  new  genus  of  equine  mammals  {Eohip- 
pus),  which  corresponds  very  nearly  to  this  description. — American  Journal 
of  6We;iC^,  November,  1876.)  In  still  older  forms  the  series  of  the  digits 
will  be  more  and  more  complete,  until  we  come  to  the  five-toed  animals,  in 
which  most  assuredly  the  whole  series  took  its  origin. 

*'That  is  what  I  mean,  ladies  and  gentlemen,  by  demonstrative  evidence 
of  evolution.  An  inductive  hypothesis  is  said  to  be  demonstrated  when  the 
facts  are  shown  to  be  in  entire  accordance  with  it.  If  that  is  not  scientific 
proof,  there  are  no  inductive  conclusions  which  can  be  said  to  be  scientific. 
And  the  doctrine  of  evolution  at  the  present  time  rests  upon  exactly  as  se- 
cure a  foundation  as  the  Copernican  theory  of  the  motions  of  the  heavenly 
bodies.  Its  basis  is  precisely  of  the  same  character — the  coincidence  of  the 
observed  facts  with  theoretical  requirements." 
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I  have  so  many  times  been  asked  by  my  patients  why  it  is  possible  for  a 
tooth  to  ache  after  the  nerve  has  been  killed  that  I  propose  to  try  to  explain 
to  the  readers  of  the  Journal,  in  as  simple  a  manner  as  possible,  avoiding 
all  technicalities,  why  such  a  seeming  contradiction  can  occur.  If  a  longi- 
tudinal section  be  made  of  a  tooth,  a  cavity  nearly  corresponding  in  shape 
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>  the  external  contour  of  the  tooth  will  bo  found.  This  cavity  is  prolonged 
Dio  the  rcMJt,  or  roots,  if  there  be  more  than  one,  and  opens  by  a  minute 
rifice  at  the  extremity  of  each.  This  is  called  the  ;)w^/)  cavity  or  chamber^ 
rhile  those  portions  extending  into  the  roots  are  distinguished  by  the  name 
>f  i»ulp  canals.  This  pulp  cavity  is  occupied  by  a  highly  vascular  and 
lervous  tissue,  the  dental  pulp ^  which  is  continuous  through  the  opening  at 
.he  end  of  the  root  with  the  vessels  and  nerves  which  supply  the  teeth  and 
idjacent  parts.  From  this  dental  pulp,  improperly  called  the  nerve,  the 
:ooth  derives  most  of  its  life.  The  popular  idea  that  the  pulp  of  a  tooth  is 
I  nerve  is  not  correct;  on  the  contrary,  it  is  composed  of  much  the  same 
elements  as  any  vital  tissue.  It  is  from  this  pulp  that  the  hard  tissues  of 
:he  tooth  are  developed,  it  being  originally  of  nearly  the  size  of  its  indi- 
ridual  tooth,  growing  smaller  as  the  tooth  becomes  more  fully  developed, 
antil  at  last  it  occupies  only  a  small  portion  of  the  tooth.  The  exterior  of 
;he  pulp  corresponds  in  shape  with  that  of  the  tooth,  so  that  if  it  be  isolated 
completely  from  the  tooth,  its  shape  will  indicate  to  which  kind  of  tooth  it 
belonged.  Its  blood-vessels  and  nerves  are  numerous,  being  connected  with 
:he  general  system  by  passing  out  through  the  minute  orifice  at  the  end  of 
:he  root. 

There  is,  however,  another  source  from  which  the  tooth  derives  life, 
aamely,  from  its  peridontium.  Covering  the  roots  of  teeth  is  a  delicate 
membrane  containing  an  abundance  of  blood-vessels  and  nerves.  It  is  in- 
timately connected  with  the  gum;  also  with  a  corresponding  membrane 
covering  the  adjacent  bone,  as  well  as  all  bones  in  the  body.  For  a  more 
ramiliar  term  we  will  call  it  the  root  menibrant;  its  correct  name  is  peridon- 
\ium.  which  signifies,  "around  a  tooth."  On  bones,  however,  it  is  called 
jiori'jsteum.  From  this  root  membrane  the  tooth  derives  enough  life  so  that 
if  lilt*  pulp  die  from  any  cause  the  tooth  will  still  be  retained;  which  would 
not  Ik;  the  cai^e  if  all  its  nutriment  came  from  the  pulp,  for  in  that  case, 
should  the  pulp  die,  the  tooth  would  become  a  foreign  substance,  and  Na- 
ture would  at  once  set  her  forces  at  work  to  remove  it,  as  she  would  a  thorn 
or  any  other  alien  intruder.  Thus  we  see  that  though  the  pulp  is  dead, 
ihrre  is  still  life  remaining  in  the  tooth,  owing  to  the  nourishment  it  re- 
tfivej?  from  this  root  membrane;  otherwise  the  tooth  would  not  remain  in 
it*  bony  socket.  It  is  from  an  inflammation  of  this  root  membrane  (peri- 
^  ntium )  that  the  pain  arises  when  you  have  a  toothache  from  a  tooth  in 
^iii.h  the  pulp  has  been  devitalized;  and  I  will  now  proceed  to  explain  the 
cau*.i"^  which  excite  this  irritation. 

When  from  any  cause  the  pulp  of  a  tooth  "gives  up  the  ghost,"  what 
Lippc-n??  The  pulp,  being  dead,  of  course  deconn)Oses;  and  if  allowed  to 
remain  in  the  tooth,  the  gasses  arising  from  this  decomposition  must  find  a 
Tioans  of  exit.  If  a  cavity  of  decay  exists,  freely  open  (for  pulps  will  die 
oniHtimes  when  not  exposed  by  decay,  as  I  will  explain  hereafter),  the 
rase??  arising  from  the  dead  pulp  will  escape  through  the  cavity,  and  no 
rouble  results.    But  should  this  cavity  be  closed,  either  by  the  impaction 
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of  food,  a  filling,  or  any  other  cause,  the  gases,  finding  no  other  vent,  are 
forced  through  the  minute  orifice  at  the  end  of  the  root,  where  the  vessels 
entered  which  supplied  it  with  life,  irritating  the  root  membrane  of  the 
tooth  and  the  surrounding  parts.  This  irritation  causes  inflammation,  and 
as  this  progresses  pus  is  formed. 

The  first  indication  we  have  of  this  variety  of  toothache,  is  a  slight  sore- 
ness on  shutting  the  teeth  together,  or  on  striking  the  afifected  tooth.  Soon 
the  soreness  increases,  the  tooth  feels  as  if  it  was  more  prominent  than  the 
others,  and  one  has  a  desire  to  be  continually  feeling  of  it,  to  see  how  things 
are  progressing. 

The  pain  is  dull,  throbbing  and,  owing  to  the  parts  being  confined  by 
hard,  bony  walls,  severely  intense,  the  whole  jaw  sympathizing.  How  will 
this  state  of  things  end?  In  one  of  two  ways.  Sometimes,  in  persons  of 
good  constitution,  the  trouble  will  after  a  while  pass  away,  but,  as  a  general 
rule,  pus  will  keep  forming,  the  face  swelling,  and  finally,  after  almost  un- 
bearable agony,  the  pus  will  work  its  way  through  the  bone  and  soft  parts, 
forming  what  is  known  as  a  gum-boil  (alveolar  abscess),  which  at  last 
breaks,  and  thus  for  a  time  will  the  trouble  end.  This  is  what  is  familiarly 
known  as  an  ulcerated  tooth. 

What  causes  the  death  of  the  pulp?  The  most  frequent  cause  is  the  ap- 
plication of  some  medicament  by  the  dontint,  to  destroy  it.  This  ought 
never  to  be  done  if  it  can  be  avoided,  as  there  is  in  the  majority  of  cases  a 
much  better  way  of  treating  them,  if  they  are  not  too  much  diseased; 
namely,  by  carefully  cleaning  the  parts,  washing  with  tepid  water,  and  pro- 
tecting them  with  a  soft,  non-irritating  filling,  as  every  thoroughly  edu- 
cated dentist  knows  how  to  do.  There  are  other  causes,  such  as  severe 
blows  received  upon  the  tooth,  too  close  contact  of  metallic  fillings,  appli- 
cation of  arsenic  to  allay  sensitiveness  in  cavities  of  decay — which  should 
never  be  done  unless  it  be  fcr  the  express  purpose  of  devitalizing  the  pulp— 
and  several  other  causes  which  I  have  not  space  here  to  name. 

As  it  is  often  necessary  to  destroy  these  pulps,  what  should  be  done  to 
guard  against  toothache  of  this  variety?    After  the  life  of  a  pulp  has  been 
destroyed,  by  the  application  of  medicine  to  it,  or  any  other  cause,  it  should 
be  hardened  and  withdrawn  from  its  cavity — which  is  not  a  painful  oper- 
ation— the  parts  thoroughly  disinfected,  and  the  cavity  carefully  filled.  If 
teeth  are  treated  in  this  way,  the  chances  of  trouble  are  greatly  lessened, 
and  they  may  be  retained  as  useful  organs  for  many  years,  and  perhaps  for 
;  a  life-time.    What  shall  we  do  if  this  trouble  does  arise?    Consult  a  com- 
i  potent  dentist,  not  one  who  has  picked  up  a  little  knowledge  of  teeth,  and 
is  a  mere  extractor  and  plugger  of  these  organs,  but  one  who  has  been 
thoroughly  and  scientifically  educated  for  his  calling,  and  he  will  know 
what  to  do.    In  case  for  any  reason  this  is  impossible,  you  may  be  able  to 
I  relieve  yourself. 

1  In  the  first  place  do  not  delay  in  hope  that  the  tooth  may  feel  better,  but 
i  attend  to  it  at  once.   Remove,  if  you  can,  all  foreign  matter  {torn  the  cavi- 
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jf,  thoroughly  washing  it  with  tepid  water,  and  get  an  opening  into  the 
lulp  chamber.  This  alone  will  often  cure  it.  Paint  the  gum  freely  all 
LTOund  the  tooth  with  strong  tincture  of  iodine,  first  drying  off  the  moisture 
Tom  the  gum.  Hold  ice-cold  water  or  lumps  of  ice  continually  in  the  mouth, 
Out  should  you  start  on  this  cold  water  method  of  treatment  you  must  keep 
it  up  for  several  hours,  or  it  will  bo  worse  than  useless.  Hot  foot-baths 
and  saline  cathartics.  Let  the  tooth  alone,  do  not  keep  feeling  of  it,  thus 
keeping  up  the  irritation  which  you  are  trying  to  allay.  Eomembcr  that 
this  form  of  treatment  is  not  applicable  to  an  exposed  living  pulp,  but  only 
in  cases  where  this  organ  is  dead.  Cold  water  applied  to  an  inflamed  living 
pulp  would  only  increase  your  agony.  Should  you  find  that  you  cannot  ar- 
rest the  inflammation  after  sufficient  trial,  you  will  have  to  take  the  other 
coorse,  and  that  is,  to  hasten  suppuration  by  warm  applications  directly  to 
the  part.  For  this  purpose  nothing  is  better  than  a  split  fig,  roasted  and 
laid  en  the  gum.  Warm  fluids  held  in  the  mouth  will  sometimes  afford  re- 
lief. But  it  is  wiser  to  go  at  once  to  a  competent  dentist,  as  serious  trouble 
often  arises  from  this  form  of  disease.  Never  on  any  consideration  apply 
poultices  on  the  outside  of  the  face,  for  should  the  abscess  point  and  break 
there,  a  permanent  and  unsightly  scar  would  he  the  result. 

In  closing  I  would  say  that  as  "an  ounce  of  prevention  is  better  than  a 
pound  of  cure,"  it  would  be  much  bettor  to  attend  to  your  teeth  in  time,  be- 
fore the  pulps  become  exposed,  and  save  your  teeth  and  yourself  all  this 
pain  and  trouble.  You  will  never  find  any  artificial  teeth  that  will  be  the 
source  of  as  much  comfort  as  your  own  natural  organs  properly  taken  care 
of.— Geo.  L.  Parmels,  M.  D.,  in  Boston  Journal  of  Chemistry. 


The  French  Vine  Destroyer.— A  correspondent  of  the  Pall  Mall  Ga- 
zette, writing  from  Cognac  under  date  of  October  13,  says  :  "  Five  years 
ago  the  French  Minister  of  Agriculture  offered  a  prize  of  20,000  francs  for 
the  discovery  of  a  means  of  ridding  France  of  so  disastrous  a  scourge  (the 
phylloxera).  Small  as  the  prize  was  in  comparison  with  the  great  interest 
*t  stake,  it  was  sufficient  to  quicken  the  zeal  alike  of  savans  and  empirics, 
losecticide  powders  innumerable  were  brought  into  requisition  ;  manure 
mixed  with  plaster,  lime,  sulphur,  f-alt,  soot  and  tar  was  successively  tried ; 
experiments  were  made  with  carbolic,  arsenious  and  sulphuric  acids,  with 
ialphuret  of  carbon,  creosote,  ammonia  and  petroleum  ;  the  roots  of  the 
rine«.  too,  were  swaddled  in  green  tobacco  leaves,  and  in  some  localities  at- 
tempts were  made  to  eradicate  the  pest  with  fire.  Some  of  these  a/^ents  oc- 
lasionally  revived  ailing  plants,  but  failed  to  annihilate  the  phylloxera. 
Dut  of  one  hundred  and  forty  supposed  remedies  which  the  Agricultural 
society  of  Montpelier  put  to  tost,  thirty-four  produced  some  slight  beneficial 
•ciilts.  nine  either  injured  or  killed  the  vines,  and  the  remaining  ninety- 
leven  exercised  no  influence  whatever  either  for  good  or  evil. 

^Submersion  of  the  vines  undor  water  appoared  to  be  the  only  economic 
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remedy  that  has  been  attended  with  real  success.  Efforts  were  made  to 
apply  this  remedy  on  a  large  scale  ;  and  at  a  session  of  the  Societe  des  Agri- 
culteurs  de  France,  M.  Aristide  Dumon,  a  well-known  engineer,  proposed 
to  draw  off  a  quantity  of  water  from  the  Rhone,  in  the  neighborhood  of 
Ck)ndrieu,  near  where  the  famous  Cote  Rotie  is  grown,  and  by  means  of  a 
canal  to  inundate  some  20,000  acres  of  vineyards  along  the  Cotes  du  Rhone. 
The  subject  was  brought  before  the  National  Assembly,  but  the  Budget 
Committee  rejected  the  proposal  on  the  plea  of  there  being  no  funds  avail- 
able lor  digi^ing  the  canal  in  question.  Three  years  ago  M.  Planchon,  g 
distinguished  French  naturalist,  visited  the  United  States,  where  he  learned 
that  I'ortuin  species  of  American  vines  are  left  untouched  by  the  phylloxera 
— thanks  to  the  activity  of  u  parasitic  insect  termed  the  "  cannibal,*'  which 
feeds  upon  the  phylloxera  with  insatiable  voracity.  M.  Planchon,  delighted 
with  his  discovery,  brought  back  with  him  a  large  number  of  those  so-called 
cannibals,  but,  unluckily,  did  not  succeed  in  multiplying  them  as  he  had 
hoped,  so  that  the  phylloxera  is  enabled  to  continue  its  ravages  unchecked. 
Some  time  ago  the  French  Government,  alarmed  at  the  extent  of  the  devas^ 
tation,  offered  a  prize  of  300,000  f.  for  an  efficacious  and  economical  meaD8 
of  arresting  the  further  pro^^ress  of  this  scourge  of  the  vine  ;  but  although 
many  have  competed  it  still  remains,  and  is  likely  to  remain  unawarded. 


Hot  Water  for  Injuries  and  Bruises. — The  New  York  Medical  Journal 
reports  this  case:  The  patient  was  engaged  in  a  machine  shop,  and  while 
his  hand  was  upon  the  anvil  of  a  trip-hammer,  the  hammer — weighing  700 
pounds— fell.    It  so  happened  that  a  file  was  on  the  anvil,  and  in  this  way 
the  force  of  the  hammer  was  arrested  about  half  an  inch  before  it  reached 
the  bed.    When  the  hand  was  examined  it  was  found  that  the  whole  palm 
was  a  mass  of  pulp.    The  metacarpal  bones  were  comminuted  extensively^ 
and  there  was,  apparently,  but  small  chance  of  saving  the  hand.    It  was, 
I   however,  placed  in  hot  water,  and  kept  there  for  two  or  three  weeks,  and 
;   then  taken  out  and  dressed.    In  three  months  the  patient  was  sufficiently 
I  well  to  leave  the  hospital,  and  now — nine  months  after  the  accident — he  i^ 
I  able  to  move  the  fingers  and  has  quite  a  useful  hand.    Bruises  and  injuries 
:  do  much  better  when  treated  with  hot  than  with  cold  water.    The  temper- 
ature should  be  about  103°  Fahrenheit.    Another  case  is  reported  of  com- 
I  pound  fracture  and  discoloration  of  the  ankle  joint,  in  which  the  proximate 
I  end  of  the  first  metatarsal  bone  protruded  from  the  foot.    The  dislociition 
[  was  reduced  and  the  foot  placed  in  hot  water.    At  the  end  of  a  week  it  was 
H  taken  out  and  dressed  in  the  ordinary  manner.    The  foot  is  now  doing  well 
P  and  promises  a  good  return. 

!■ 

!        Cold  Baths  in  Typhoid  Fever. — Dr.  Mayet  has  lately  furnished  in  the 
I   Gazette  Ilebdomadaire  some  interesting  statistics  from  Lyons  hospitals  with 
regard  to  the  treatment  of  typhoid  fever  with  cold  baths.    It  is  aliowii  that 
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the  patients  thus  treated,  though  taken  from  amongst  those  most  seriously 
sittackcd,  have  always,  since  1874,  presented  a  less  mortality  than  those 
i^ho  have  been  treated  otherwise.  He  also  points  out  to  his  colleagues  that 
the  mortality  of  typhoid  patients  has  been  increasing  in  the  hospitals  as 
the  number  of  patients  subjected  to  baths  has  been  diminished. 


Bemedt  for  Sandcracks. — The  English  Live  Stock  Journal  published  the 
rollowing  recipe  for  a  preparation  by  means  of  which  sandcracks  or  frac- 
tures in  hoof  or  horn  may  be  durably  cemented  up  :  Take  one  part  of 
coarsely'  powdered  gum-ammonia  and  two  parts  of  gutta-percha  the  size  of 
m  hazel  nut.  Put  them  in  a  tin-lined  vessel  over  a  slow  fire,  and  stir  con- 
stantly until  thoroughly  mixed.  Before  the  thick  resinous  mass  gets  cold 
mould  it  into  sticks  like  sealing  wax.  The  cement  will  keep  for  years,  and 
"when  required  for  use  it  is  only  necessary  to  cut  of  a  sufficient  quantity,  and 
Temelt  it  again  for  application.  The  only  precaution  necessary  for  its  suc- 
cessful application  is  the  careful  removal  of  all  grease  by  spirits  of  sal- 
ammonia,  sulphite  of  carbon  or  ether. 
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Owing  to  an  unexpected  absence  in  the  latter  part  of  March  we  were 
unable  to  get  the  second  number  of  the  "  Review"  out  in  that  month,  hence 
date  it  April.  Such  interruptions  are  very  annoying,  but  as  the  "Review" 
is  not  a  newspaper  no  special  harm  has  been  done  by  the  delay.  Hereafter 
it  is  hoped  that  we  will  be  able  to  issue  each  number  promptly  at  the  proper 
date. 


The  Popular  Science  Monthly,  April,  1877.   D.  Appleton  &  Co.,  New 
York.    128  pages.    Fifty  cents. 

Promptly  on  time,  this  ever  welcome  journal  greets  us  with  a  most  at- 
tractive appearance,  both  in  typography  and  paper,  while  to  scientific 
readers  the  following  table  of  contents  presents  a  rare  intellectual  feast: 
A  Combat  with  an  Infected  Atmosphere,  by  Prof  John  Tyndall,  F.  K.  S.,  il- 
lustrated; Relations  of  the  Air  to  Our  Clothing,  by  Dr.  Max  von  Pettcn- 
kofer;  Audubon's  Lily  Rediscovered,  by  Prof.  Samuel  Lockwood;  Tho 
Plant-Eaters  of  North  America,  by  Prof.  Sanborn  Tenney,  illustrated;  the 
Science  vs.  the  Art  of  Chemistry,  by  Prof.  Ira  Remsen;  Vital  Statistics,  by 
Cbarles  P.  Bussel,  M.  D.;  World-Creations,  by  C.  C.  Merriman,  Esq.;  Accou- 
trement of  a  Field  Geologist,  by  Prof.  Geikie,  F.  R.  S.,  iU  u^^lraVvid  Oxv 
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Annihilation  of  the  Mind,  by  Prof.  John  Trowbridge;  the  First  " Popular 
Scientific  Treatise,"  by  Prof.  S.  P.  Langley ;  the  Ball-Paradox,  by  Thomas 
S.  Crane,  C.  E.,  illustrated;  Laboratory  Endowment,  by  Prof.  F.  W.  Clarke; 
the  Origin  and  Curiosities  of  the  Arabic  Numerals,  by  D.  V.  T.  Qua;  the 
Scientific  Labors  of  William  Crookes,  with  portrait;  Correspondence;  Edi- 
tor's Table:  International  Copyright — the  Order  of  Nature,  etc.;  Literarj 
Notices:  Smith's  Notes  on  Life  Insurance—  Ferrier's  Functions  of  the  Brain 
— Barrett's  Carlyle  Anthology — New  Encyclopedia  of  Chemistry,  etc.;  Pop- 
ular Miscellany:  Tyndall  and  Eoberts  on  Spontaneous  Generation — the 
Phenomena  of  Hypnotism — Further  Experiments  with  Putrescible  Fluids 
— a  Solar  Distillery — Meteorological — Preservation  of  Ice  in  the  Sick  Eoom, 
■etc;  Notes. 


€1  ray's  Atlas  op  the  United  States  and  the  World.  Published  by  Mil- 
ton E.  Browr  &  Co.  Compiled  and  drawn  from  the  latest  and  most  re- 
liable authorities  by  O.  W.  Gray  &  Son,  Philadelphia,  Pa.  Sold  by  sub- 
scription by  A.  Brown,  Kansas  City,  Mo.  $16.00. 

This  is  the  most  complete  and  comprehensive  atlas  we  have  ever  seen, 
comprising,  as  it  does,  over  eighty  imperial  folio  pages,  showing  counties, 
towns,  river,  lakes,  mountains,  railroads,  canals,  etc.  There  are  six  maps 
of  the  United  States  alone,  showing  separately  the  railroad  system,  the  cli- 
matology, the  geology,  the  aoology,  the  botany  and  the  history.  Equal 
care  is  taken  to  show  clearly  and  fully  the  physical  details  of  other  coun- 
tries, while  the  letter-press  comprises  a  general  description  of  the  world,  its 
form,  density,  temperature,  meteorology,  etc.,  etc.,  together  with  a  climate- 
logical  description  of  the  United  States,  by  Lorin  Blodgett;  a  goelogical 
description  by  Prof.  Chas.  H.  Hitchcock,  etc.,  etc.,  besides  distance,  popula- 
tion and  other  statistical  tables  and  reports  of  all  kinds.  Persons  in  need 
of  a  new  atlas  can  hardly  hope  to  find  a  better  one  than  this,  and  the  price 
is  very  reasonable,  considering  the  size  and  quality  of  the  work. 


Publications  Eeceived. — Mineral  Resources  west  of  the  Rocky  Moun- 
tains, 1875;  Seventh  Annual  Report  of  R.  W.  Raymond,  United  States  Com- 
missioner of  Mining  Statistics;  Eighth  Annual  Report  on  the  I^oxious, 
Beneficial  and  Other  Insects  of  the  State  of  Missouri,  by  Charles  V.  Riley, 
State  Entomologist;  The  American  Meteorologist,  February,  1877,  Prof.  J. 
H.  Ticc,  editor,  St.  Louis,  Mo.;  Popular  Science  Monthly,  April,  J877,  Apple- 
ton  &  Co.,  New  York;  Boston  Journal  of  Chemistry;  Address  before  the  St 
Louis  Academy  of  Science,  by  C.  V.  Riley,  St.  Louis,  Mo.;  The  Miami  Re- 
publican, Paola,  Kas.;  Bates  County  Record^  Butler,  Mo. 
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ZOOLOGICAL  GEOGRAPHY.* 

The  Neotropical  Eegion,  comprohending  not  only  South  America  but 
Tropical  North  America  and  the  Antilles,  may  be  compared  as  to  extent 
with  the  Ethiopian  region;  but  it  is  distinguished  from  all  the  other  great 
zoological  divisions  of  the  globe,  by  the  small  proportion  of  its  surface  oc- 
cupied by  deserts,  by  the  large  proportion  of  its  lowlands,  and  by  the  alto- 
gether unequalled  extent  and  luxuriance  of  its  tropical  forests.  It  further 
possesses  a  grand  mountain  range,  rivalling  the  Himalayas  in  altitude  and 
far  surpassing  them  in  extent,  and  which,  being  wholly  situated  within 
the  region  and  running  through  eighty  degrees  of  latitude,  offers  a  variety 
of  conditions  and  an  extent  of  mountain  slopes,  of  lofty  plateaus  and  of 
deep  valleys,  which  no  other  tropical  region  can  approach.  It  has  a  ftir- 
ther  advantage  in  a  southward  prolongation  far  into  the  temperate  zone, 
equivalent  to  a  still  greater  extension  of  its  lofty  plateaus;  and  this  has,  no 
doubt,  aided  the  development  of  the  peculiar  alpine  forms  of  life  which 
abound  in  the  southern  Andes.  The  climate  of  this  region  is  exceptionally 
favorable.  Owing  to  the  lofty  mountain  range  situated  along  its  western 
margin,  the  moisture-laden  trade  winds  from  the  Atlantic  have  free  access 

•From  WaUM«*s Q«ogrmphiaa  DiitribuUon  of  Aoimala.  P«rt  III.  Uabpbb  Bbkabua, Xoik.. 
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to  the  interior.  A  safficient  proportion  of  this  moisture  reaches  the  higher 
slopes  of  the  Andes,  where  its  condensation  gives  rise  to  innumerable 
streams,  which  cut  deep  ravines  and  carry  down  such  an  amount  of  sedi- 
ment that  they  have  formed  the  vast  plains  of  the  Amazon,  of  Paraguay^ 
and  of  the  Orinooko  out  of  what  were  once,  no  doubt,  arms  of  the  sea,  sepa- 
rating the  large  islands  of  Guiana,  Brazil,  and  the  Andes.  From  these 
concurrent  favorable  conditions,  there  has  resulted  that  inexhaustible  va- 
riety of  generic  and  specific  forms  with  a  somewhat  limited  range  of  family 
and  ordinal  types,  which  characterise  neotropical  zoology  to  a  degree  no- 
where else  to  be  mot  with. 

Together  with  this  variety  and  richness,  there  is  a  remarkable  uni- 
formity of  animal  life  over  all  the  tropical  continental  portions  of  the  re- 
gion, so  that  its  division  into  sub-regions  is  a  matter  of  some  difficulty. 
There  is,  however,  no  doubt  about  separating  the  West  Indian  islands  as 
forming  a  well-marked  subdivision ;  characterized,  not  only  by  that  poverty 
of  forms  which  is  a  general  feature  of  ancient  insular  groups,  but  also  by  a 
number  of  peculiar  generic  typos,  some  of  which  are  quite  foreign  to  the 
remainder  of  the  region.  We  must  exclude,  however,  the  islands  of  Trini- 
dad, Tobago,  and  a  few  other  small  islands  near  the  coast,  which  zoological- 
ly form  a  part  of  the  main  land.  Again,  the  South  Temperate  portion  of 
the  continent,  together  with  the  high  plateaus  of  the  Andes  to  near  the 
equator,  form  a  well-marked  subdivision,  characterized  by  a  peculiar  fauna, 
very  distinct  both  positively  and  negatively  from  that  of  the  tropical  low- 
land districts.  The  rest  of  Tropical  South  America  is  so  homogeneous  in 
its  forms  of  life  that  it  cannot  be  conveniently  subdivided  for  the  purposes 
of  a  work  like  the  present.  There  are,  no  doubt,  considerable  differences 
in  various  parts  of  its  vast  area,  duo  partly  to  its  having  been  once  sepa- 
rated into  three  or  more  islands,  in  part  to  existing  diversities  of  physical 
conditions;  and  more  exact  knowledge  may  enable  us  to  form  several  prov- 
intes  or  perhaps  additional  sub- regions.  A  largo  proportion  of  the  genera, 
however,  when  sufficiently  numerous  in  species,  range  over  almost  the 
whole  extent  of  this  sub-region  wherever  the  conditions  are  favorable. 
Even  the  Andes  do  not  seem  to  form  such  a  barrier  as  has  been  supposed. 
North  of  the  equator,  where  its  western  slopes  are  moist  and  forest-clad, 
most  of  the  genera  are  found  on  both  sides.  To  the  south  of  this  line  its 
western  valleys  are  arid  and  its  lower  plains  almost  deserts;  and  thus  the 
absence  of  a  number  of  groups  to  which  verdant  forests  are  essential,  can 
be  traced  to  the  unsuitable  conditions  rather  than  to  the  existence  of  the 
mountain  barrier.  All  Tropical  South  America,  therefore,  is  here  consid- 
ered to  form  but  one  sub-region. 

The  portion  of  North  America  that  lies  within  the  tropics,  elosely  re- 
sembes  the  last  sub-region  in  general  zoological  features.  It  possesses 
hardly  any  positive  distinctions;  but  there  are  several  of  a  negative  char- 
acter, many  important  groups  being  wholly  confined  to  South  Ameriea.  On 
tlie  other  hand  many  genera  range  into  Mexico  and  Gautenaala  from  the 
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north,  which  never  reach  South  America;  bo  that  it  is  convenient  to  sepa* 
rate  this  district  as  a  sub-region,  which  forms,  to  some  extent,  a  transition 
lo  the  Nearctic  region.  ****** 

The  West  Indian  Islands  are,  in  many  respects,  one  of  the  most  inter- 
esting of  zoological  sub-regions.  In  position  they  form  an  unbroken  chain 
uniting  North  and  South  America,  in  a  line  parallel  to  the  great  Central 
American  isthmus;  yet  instead  of  exhibiting  an  intermixture  of  the  pro« 
ductions  of  Florida  and  Venezuela,  they  differ  widely  from  both  these 
countries,  possessing  in  some  groups  a  degree  of  specialty  only  to  be  found 
elsewhere  in  islands  far  removed  from  any  continent.  They  consist  of  two 
very  large  islands,  Cuba  and  Hayti ;  two  of  moderate  size,  Jamaica  and 
Portorico;  and  a  chain  of  mUch  smaller  islands,  St.  Croix,  Anguilla,  Bar- 
buda, Antigua,  Guadaloupo,  Dominica,  Martinique,  St.  Lucia,  St.  Yincent| 
Barbadoes  and  Grenada,  with  a  host  of  intervening  islets.  Tobago,  Trini- 
dad, Margarita  and  Curasao,  are  situated  in  shallow  water  near  the  coast  of 
South  America,  of  which  they  form  part  zoologically.  To  the  north  of 
Cuba  and  llayti  are  the  Bahamas,  an  extensive  group  of  coral  reefs  and 
islands,  seven  hundred  miles  long,  and  although  very  poor  in  animal  life, 
belonging  zoologically  to  the  Antilles.  All  the  larger  islands,  and  most  of 
the  smaller  ones  (except  those  of  coral  formation)  are  very  mountainoue 
and  rocky,  the  chains  rising  to  about  8,000  feet  in  Hayti  and  Jamaica,  and 
to  nearly  the  same  height  in  Cuba.  All,  except  where  they  have  been 
cleared  by  man,  are  covered  with  a  luxuriant  forest  vegetation ;  the  temper* 
ature  is  high  and  uniform;  the  rains  ample;  the  soil,  derived  from  granitic 
and  limestone  rocks,  exceedingly  fertile;  and  as  the  four  larger  islands  to- 
gether are  larger  than  Great  Britain,  we  might  expect  an  ample  and  luxu- 
riant fauna.  The  reverse  is  however  the  case;  and  there  are  probably  no  . 
land  areas  on  the  globe,  so  highly  favored  by  nature  in  all  the  essentials  for 
supporting  animal  life,  and  at  the  same  time  so  poor  in  all  the  more  highly 
organized  groups  of  animals.  Before  entering  upon  our  sketch  of  the  main 
features  of  this  peculiar  but  limited  fauna,  it  will  be  well  to  note  a  few  pe- 
culiarities in  the  physical  structure  of  the  islands,  which  have  an  important 
bearing  on  their  past  history,  and  will  enable  us  to  account  for  much  that 
is  peculiar  in  the  general  character  of  their  natural  productions. 

If  we  draw  a  line  immediately  south  of  St.  Croix  and  St.  Bartholomew, 
we  shall  divide  the  archipelago  into  two  very  different  groups.  The  south, 
ern  range  of  islands,  or  the  Lesser  Antilles,  are,  almost  without  exception, 
Tolc&nic;  beginning  with  the  small  detached  volcanoes  of  Saba  and  St.  Eus- 
tatius,  and  ending  with  the  old  volcano  of  Grenada.  Barbuda  and  Antigua 
art*  low  islands  of  tertiary  or  recent  formation,  connected  with  the  volcanic 
islands  by  a  submerged  bank  at  no  great  depth.  The  islands  to  the  north 
and  west  are  none  of  them  volcanic;  many  are  very  large,  and  these  have 
a  central  nucleus  of  ancient  or  granitic  rocks.  We  must  also  note,  that  the 
channels  between  these  islands  are  not  of  excessive  depth,  and  that  their 
outlines,  as  well  as  the  direction  of  their  mountain  ranges,  po\i\\*  Vo  ioxm^x 


nniDt].  ThuB,  the  northern  ranj^e  of  Hayti  i&  eontinued  westward  in  Cuba, 
and  eastward  in  Portorico;  while  the  feoiitUwestern  peninsula  oxtendti  m  t 
direct  line  towards  Jamaica*  th^j  depth  betwet^n  them  being  600  fathoms. 
Between  Portorico  and  Hayti  there  is  only  250  fttthomE:  while  clo&e  to  the 
aoath  of  all  theae  islands  the  Bea  m  enormonslj  deep,  from  more  than  LOCli) 
fathoms  south  of  Cuba  and  Jamaicaj  to  2,000  south  of  Hayti,  and  2,600 
fathoms  near  the  southeast  extremity  of  Portorico.  The  importance  of  the 
iliviaioD  here  pointed  out  will  be  seen,  when  we  8tat€  that  indigenous  mam- 
malia of  peculiar  genera  are  found  on  the  western  group  of  islands  only; 
and  it  is  on  these  that  all  the  chief  peculiarities  of  Antillian  zoology  ard 
developed,         *         *         *  * 

The  scene  of  this  illustration  is  Cnba,  the  largest  of  the  West  Indian 
islands,  and  one  in  which  all  its  peculiar  zoological  itiatnres  are  well  devel* 
-oped*  In  the  foreground  is  the  agouta  (Soltnodon  eubanus)^  a  remarkable  in- 
ectiverona  animal  which^  with  another  species  inhabiting.  Hayti,  has  do 
lies  on  the  American  continent;  nor  anywhere  in  the  world  but  in  Madfl- 
ascar,  where  a  group  of  animals  are  found  consisting  of  the  family  Cent*- 
tidae,  to  which  Solenodon  is  said  undoubtedly  to  belong.  Above  it  are  a 
air  of  hutias  (Oapromys  fournieri)^  rat-like  animals  belonging  to  the  South 
American  family  Octodontidie.  They  live  in  the  forests,  and  climb  trees 
readily,  eating  all  kinds  of  vegetable  food.  Three  species  of  the  gcnnsart? 
known,  which  are  found  only  in  Cnba  and  Jamaica,  Just  above  thm 
animals  is  a  white- breasted  trogon  (Prionotdes  temnurus)^  eon  fined  to  Cobui 
and  the  only  epoeies  of  the  genus.  Near  the  top  of  the  picture  are  a  pair 
of  iodim  {Todus  midticohr)f^mgu\ar  little  insectiverous  birds  allied  to  tlifi 
motmots,  but  forming  a  very  distinct  family  which  is  confined  to  the  islands 
ot  the  Greater  Antilles.  They  are  beautifuUy-colorcd  birds — ^green  aboTe, 
red  and  white  beneath,  and  are  exceedingly  active  in  their  niovementB.  To 
the  right  are  a  pair  of  small  humming-birds  {Sporadinus  ricordi)^  not  verj 
remarkable  in  this  beautiful  family,  but  introduced  here  because  they  be- 
long to  a  genus  which  is  confined  to  the  the  Greater  Antilles.       *  * 

TuE  Nearctic  Beoion  consistfi  almost  wholly  of  Temperate  North  Amer- 
ica as  defined  by  pbysieal  geographers.  In  area  it  is  about  equal  to  the  Ne(h 
tropical  region.  It  possosses  a  vast  mountain  range  traversing  its  entire 
length  from  north  to  south,  comparable  with,  and  in  fact  a  continuation  ot 
the  Andes — and  a  smaUer  range  near  the  east  coast,  equally  comparabk 
with  the  mountains  of  Brassil  and  Guiana,  These  mountains  supply  il^ 
great  river  system  of  the  Mississippi^  second  only  to  that  of  the  Amazon  j 
and  m  its  vast  group  ol  fresh-water  lakes  or  inland  soas,  it  possesses  a  fea* 
tare  unmatched  by  any  other  region,  except  perhaps  by  the  Ethiopian,  It 
possesses  every  %^arioty  of  climate  between  arctic  and  tropical;  extensive 
forests  and  vast  prairies j  a  greatly  varied  surface  and  a  rich  and  beautifiil 
flora,  But  those  great  advantages  are  somewhat  neutralized  by  other  phys- 
ical features.   It  extends  far  towards  the  north,  and  there  it  readies  its 

\test  width;  while  in  its  southern  and  warmest  pertion  it  suddenly  nar- 


mOLOQlQAL  GEOOBAPHY. 


rows.  The  northern  raass  of  land  causes  its  ieo thermal  lines  to  bond  aoath- 
wards;  and  ita  winter  temperature  especially,  m  far  lower  than  at  eorres- 
ponding  latitodes  in  Europe,    This  diminiehee  the  available  area  for  sup- 
porting animal  life;  the  amount  and  character  of  which  mmi  be,  to  a  great 
extent,  determined  by  the  nature  of  the  least  favorable  part  of  the  year, 
i  Again,  owing  to  the  position  of  its  moaniain  ranges  and  tht$  direction  of 
[prevalent  winds,  a  large  extent  of  its  interior,  east  of  the  Rocky  Mountains^ 
lis  bare  and  arid,  and  often  almost  desert;  while  the  most  favorod  districti 
I— those  east  ef  the  MiBsissippi  and  west  of  the  Sierra  Nevada,  bear  bat  a 
■BmaH  proportion  to  its  whole  area.    Again,  we  know  that  at  a  vary  recent 
Iperiod  geologically,  it  was  subject  to  a  very  severe  glacial  epoch,  which 
■wrapped  a  full  half  of  it  in  a  mantle  of  ieej  and  exterminated  a  large  num- 
Iter  of  animals  which  previously  inhabited  it*    Taking  all  this  into  account^ 
■  we  need  not  be  surprised  to  find  theNearctic  region  somewhat  lesi  rich  and 
■varied  in  its  forms  of  life  than  the  Palsearctic  or  the  Australian  regions,  with 
I  which  alone  it  can  fairly  be  compared.    The  wonder  rather  Is  that  it  should 
Ibe  60  littie  inferior  to  them  in  this  respect^  and  that  it  should  p^saeaa  such 
a  variety  of  groups,  and  such  a  multitude  of  forms,  in  every  clasa  of  ani- 
mals. SfJ  *  ♦  ^ 
I      In  our  chapter  on  extinct  animals,  we  have  shown  that  there  is  good 
1  reason  for  believing  that  the  exisiting  union  of  North  and  South  Ameriea 
is  quite  a  recent  occurrence;  and  that  the  separation  was  clfecled  by  an  arm 
Lof  the  sea  across  what  is  now  Nicaragua^  with  perhaps  another  at  Panama. 
I  This  would  leave  Mexico  and  Guatemala  joined  to  North  America^  and 
forming  part  of  the  Nearctic  region^  although  no  doubt  containing  many 
\  Neotropical  forme,  which  they  had  received  during  earlier  continaiiial  po- 
riodsj  and  those  countries  might  at  other  times  have  been  made  insular  by 
a  strait  at  the  isthmus  of  Tehuantopec,  and  have  then  developed  some  pe- 
^  emit ar  species.    The  latest  cliniatal  <shanges  have  tended  to  reslriet  fche^e 
I  Neotropical  forms  to  those  parts  whore  the  cHniate  is  really  tropical  ;  and 
I  thus  Mexico  has  attained  its  present  strongly  marked  Neotropical  charac- 
I  ter,  although  deficient  in  many  of  the  most  important  groups  of  that  region. 
I      In  view  of  these  recent  changes,  it  seems  proper  not  to  draw  any  de- 
I  cided  line  between  the  Nearctic  and  Neotropical  regions,  but  rather  to 
[apply,  in  the  case  of  each  genns^  a  test  which  wiil  show  whether  it  was 
I  probably  derived  at  a  comparatively  recent  date  from  one  region  or  the 
aother«         j^e  ijc 

I  TKe  Central  or  Eocki/  Mountain  sub -  region  is,  for  the  greater  part  of 
I  its  extent,  from  2,000  to  5,00(1  feet  above  the  sea,  and  is  e^CcessiTely  arid ; 
landf  except  in  the  immediate  vicinity  of  streams  and  on  some  of  the  higher 
f  Blopos  of  the  mountains,  is  almost  wholly  treeless.  Its  xooiogy  is  therefore 
I  peculiar.  Many  of  the  most  characteristic  genera  and  families  of  the  East- 
lern  States  are  absent;  while  a  number  of  curious  desert  and  alpine  forms 
give  it  a  character  of  it©  own,  and  render  it  very  interesting  to  the  nat- 

f/sL  Ji>f  sjs  *  * 
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We  here  introduee  four  ©f  the  most  characteristic  mammaUa  of  the  great 
American  plains  or  pruiries,  three  of  them  being  types  confined  t^j  Xorth 
America.  The  graceful  animals  on  the  left  are  the  prong-horned  antelopes 
(Antihcfiprd  americana)^  whoge  email  horns,  though  hollow  like  those  oi 
the  antelopes,  are  ehed  annually  like  those  of  the  deer.  To  the  right  we 
have  the  prairie-dogs  of  the  trappers  (C^nomys  ludovicianus)  which,  a®  will 
be  eafeily  seen,  are  rodents,  and  allied  to  the  naarmois  of  the  European 
Alps.  Their  burrows  are  numerous  on  the  prairies,  and  the  manner  io 
which  they  perch  themselves  on  little  mounds  and  gaze  on  intruders,  k 
i^oticed  by  all  trarelers.  On  the  left,  in  the  foreground,  is  one  of  the  ex- 
traordinary pouched  rats  of  America  (ffeomys  bursarius).  There  are  bur- 
rowing animals,  feeding  on  roots;  and  the  mouth  is,  as  it  were^  double,  the 
outer  portion  very  wide  and  hairy,  behind  which  is  the  small  inner  mouth, 
It§  use  may  be  to  keep  out  the  earth  from  the  mouth  while  the  animal  is 
gnawing  roots.  A  mouth  so  conetructed  is  found  in  no  other  animals  bat 
in  these  Korth  American  rats.  In  the  distance  is  a  herd  of  bisons  (^Bmn 
americanus)^  the  typical  beast  of  the  prairies,         *         *  * 

The  remaining  part  of  this  volume  will  consist  of  a  systematic  review 
of  the  distribution  of  each  family  of  animals,  and  an  application  of  thd 
principles  already  established  to  elucidate  the  chief  phenomena  they  prs- 
Bent  The  present  chapter  must,  therefore,  be  considered  as  the  conclusion 
of  the  argumentative  and  theoretical  part  of  the  present  work;  but  it  must 
be  read  in  connection  with  the  various  discussions  in  Parts  IL  and  III.,  ia 
which  the  conclusions  to  be  drawn  from  the  several  groups  of  facts  have 
heen  successively  given  ;>  and  especially  in  connection  with  the  general  eb- 
lervations  at  the  end  of  each  of  the  six  chapters  on  the  Zoological  Kegftm 
The  hypothetical  view,  as  to  the  more  recent  of  the  great  geographical 
changes  of  the  earth*s  surface,  here  set  forth,  is  not  the  result  of  any  pre- 
conceived theory,  but  has  grown  out  of  a  carofui  study  of  the  facts  accu* 
mnlated,  and  has  led  to  a  considerable  modification  of  the  author's  previous 
views.  It  may  be  described  as  an  application  of  the  general  theory  of 
Evolution,  to  solve  the  problem  of  the  distribution  of  animals;  but  it  also 
furnishes  some  in  dependent  support  to  that  theory,  both  by  showing  what 
a  great  variety  of  curious  facts  are  explained  by  its  means,  and  by  an^iwer' 
lag  some  of  the  objections,  which  have  been  founded  on  supposed  diflicu]- 
ilea  in  the  distribution  of  animals  in  space  and  time. 

It  also  illustrates  and  supports  the  geological  doctrino  of  the  general 
permanence  of  our  groat  eontiiients  and  oceans,  by  showing  how  many 
facts  in  the  distribution  of  animals  can  only  be  explained  and  understood 
on  such  a  supposition;  and  it  exhibits,  in  a  striking  manner,  the  enormous 
iufimence  of  the  Glacial  epoch,  in  determining  the  existing  zoological  fea- 
tures of  the  various  son  tin  en  ta. 

And,  lastly,  it  furnishes  a  more  consistent  and  intelligible  idea  than  has 
0t  been  reached  by  any  other  mode  of  investigation,  of  all  the  more  im- 
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K>rtant  ohanges  of  the  earth's  sarfaco  that  have  probably  occurred  during 
he  entire  Tertiary  period ;  and  of  the  influence  of  these  changes,  in  bring- 
ng  about  the  general  features,  as  well  as  many  of  the  more  interesting  de- 
ails  and  puzzling  anomalies  of  the  Geographical  Distribution  of  Animals. 
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ANTIQUE  MARBLES. 

Nothing  more  forcibly  attests  the  imperial  power  and  magnificence  of 
ftome,  at  the  height  of  her  glory,  than  the  fragments  of  precious  marble 
K'hich  almost  every  excavation  among  her  ruins  brings  to  sight.  Even  if 
ber  history  were  lost  to  us,  these  varied  bits  of  stone  would  tell  in  language 
itronger  than  words  the  story  of  her  universal  dominion,  when  her  ships 
MQght  every  clime,  and  every  land  paid  tribute  to  her  luxury.  '  This  piece 
reflects  the  glowing  suns  of  Numidia,  that  the  green  of  Tempe's  Yale;  this 
was  quarried  on  Pentelicus,  this  in  storied  Chios,  and  these  tell  of  Gallic 
and  of  Hispanic  conquest.  Many  have  a  double  history,  having  served  to 
decorate  some  forum  or  temple  of  the  East  before  its  spoilation  by  a  Mum- 
mins  or  a  Sulla. 

Toward  the  end  of  the  second  century  b.  c.  the  Romans,  who  had  be- 
eome  conversant  with  Greek  art  through  their  conquests,  began  to  appre- 
ciate sculptures  and  precious  marbles,  and  from  that  time  onward  almost 
crery  captured  city  was  rifled  of  its  treasures.  Net  only  were  all  the 
qnarries  of  the  world  put  under  contribution,  but  statues,  columns  and  capi- 
tals, clabs,  pavements,  and  sometimes  entire  edifices,  were  transported  to 
Borne.  Carthage,  from  the  time  of  its  destruction,  furnished  an  almost  in- 
exhaustible supply.  Edrisi,  the  Arab  geographer  of  the  twelfth  century, 
lays  that  marbles  of  so  many  different  species  wore  found  among  its  ruins 
that  it  would  be  impossible  to  describe  them.  Blocks  thirty  feet  high  and 
sixty-three  inches  in  diameter,  and  columns  thirty  feet  in  circumference, 
Were  taken  out. 

A  large  fleet  of  vessels  was  employed  solely  in  transporting  marbles, 
ind  slaves  or  freedmen  were  stationed  in  the  various  ports  from  which  they 
tore  sent,  who  were  charged  with  the  duty  of  keeping  account  of  the  num- 
i)er,  quality,  and  date  of  shipment  of  all  stones.  In  1868,  excavations  on 
he  banks  cf  the  Tiber  brought  to  light  the  ancient  marmoratay  or  marble- 
fharf,  where  these  vessels  landed  their  cargoes.  Many  blocks  of  precious 
olorcd  marbles  were  exhumed  here,  some  of  colossal  proportions.  One  of 
ellow  African  marble  was  twcmty-seven  feet  long  by  five  and  a  half  feet 
rido,  and  weighed  thirty-four  tons.   Another,  sent  from  a  iVi^ti  ii^\<i\^- 
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€p@i]od  quarry  m  the  mountains  north  of  the  Adriatic,  to  th©  ^mpeW' 
^ero,  was  inarkod  with  the  name  of  his  freed  man  Gary  nth  us* 

So  immeneo  waa  the  store  of  raarblei  amaseod  in  Eome  that  for  centurio* 
r  her  spoilation  by  the  northern  barbarians  her  ruined  odificee  wore  re* 
ded  as  tlie  rich  est  of  quarries,  from  whioh  pope,  noblea  and  peasants 
drew  at  wilL  Most  of  the  mediajval  churches  and  other  poblic  edifioei 
now  extant  are  decorated  with  the  spoils  of  imperial  palaces,  basiliois^ 
baths^  and  the  temples  of  the  gods.  Tast  quantities  of  marble  were  em 
burned  for  lime;  and,  as  if  in  retribution,  Borne  was  robbed  to  beatify  oth^ 
cities.  Her  sculptured  marbles  were  transported  to  Aix  la-Chapelle  to 
decorate  the  buildings  of  Charlemagne,  and  the  ancient  capital  of  the  world, 
Petrarch  laments,  was  forced  to  adorn  from  her  own  bowela  the  slothHil 
liixnry  of  Jfaples. 

Of  the  white  marbies  of  antiquity  the  most  important  were  the  Pariaa 
and  the  Pentelic,  both  the  product  of  Greek  qaarrieB.  The  Parian  was 
tained  from  Mount  Marpessa,  in  the  island  of  Paros,  one  of  the  Cycladiit 
whence  it  was  sometimes  Marpegsian,  It  was  also  called  lychnites^  because, 
eaye  Pliny,  the  quarries  were  worked  by  lamplight.  Dodwell  dispntes  thli, 
uverring  that  the  quarries  are  cut  down  the  mountain  side  and  open  to  thi 
light;  and  he  suggests  that  the  marble  was  so  called  from  its  gUltertllM 
fracture,  or  its  translucence,  Thift  leads  one  to  doubt  whether  jDodwdl 
ever  visited  ihera,  for  Bory  Saint- Yineent,  of  the  French  commission  to  tbt 
Morca,  expressly  describes  them  as  subterranean,  and  sayfe  the  entranl^e  af 
the  principal  one  was  if^o  filled  up  at  the  time  of  his  visit  that  ho  was  oblijt^^d 
creep  to  enter  it.  There  are  three  quarries  on  the  mountain,  and  the 
targeet  has  several  lateral  cutting«.  The  marks  of  the  ancient  wedges  aw 
everywhere  visible^  and  it  is  evident  from  the  manner  in  which  the  blocks 
were  taken  out  that  the  utmost  eare  was  exercised  to  avoid  w&eta.  In  eon- 
sequence  of  the  numerous  fissures  through  the  bedSi  comparatively  SQiaU 
blocks  could  be  obtained ^  generally  not  more  than  five  feet  in  len^h, 

Parian  marble  is  of  a  yellowish  white,  very  near  the  tint  of  white  wii^, 
Theocritus  compares  it  to  the  color  of  teeth.  It  was,  therefore,  ci>nsi tiered 
better  adapted  for  the  representation  of  human  fiesh  than  any  other  mv 
teriah  Ita  grain  is  mnch  coarser  than  that  of  the  Pentelic  marble,  but  il 
takea  a  most  exquisite  polish,  and,  as  it  gradually  hardens  by  exposure  to 
atmospheric  air.  it  resists  decomposition  for  ages.  To  this  quality  is  al- 
tributablo  the  fine  state  of  preservation  of  many  of  the  most  celebrated  o£ 
the  antique  statues,  such  as  the  ^*  Venus  de'  Medici,  the  "Biana  Veuatrix  * 
the  **  Juno  CapitoUna/'  and  **Ariadne,''  and  the  colossal  Minerva'* — olher- 
wise  called  the  *^ Pallas  of  Velio tri  " — all  of  which  are  of  Parian  marblo. 

The  neighboring  island  of  Naxos  produced  a  white  marble  scarcely  in* 
fori  or  to  that  of  Paros,  but  exhibiting  a  little  more  advanced  state  of  eryi- 
talliasation.  The  marble,  too,  of  Tenos,  an  island  north  of  Paros,  and  of 
Thasos^  the  most  northerly  of  the  iEgean  ^oup,  was  considered  nearif 
egii/il  to  that  of  Paros.    Chios,  Lesbos,  Samos,  and  several  other  isLandi  il 
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le  archipelago,  also  produced  white  marbles,  generally  of  a  more  snowy 
'bite  than  the  Parian.   They  are  called  usually  by  the  Italians  marmo 

In  the  palmy  days  of  Grreok  art  the  Athenians  gave  the  preference  to 
lie  Pentelio  marble,  rather  than  to  that  of  Pares,  probably  because  it  was 
lore  accessible  to  Athens,  the  quarries  being  on  Mount  Pentelicus,  only 
boat  eight  miles  from  the  city.  It  is  finer  in  grain  than  the  Parian,  and  is 
rbiter,  but  it  is  less  translucid,  and  it  has  a  tendency  to  exfoliate  under  at- 
lospheric  influence,  so  that  it  loses  in  time  its  polished  surface.  It  is 
narked,  too,  by  occasional  zones  of  greenish  talc,  whence  it  is  called  by  the 
talian  sculptors  cipolino  statuario,  from  its  resemblance  to  an  onion  (cipola). 
t  is  sometimes  called  also  marmo  salino,  from  its  salt-like  grains.  The  Par- 
henoo,  the  Propylffia,  the  Erechtheum,  and  most  of  the  other  principal 
raildings  of  Athens,  were  constructed  of  Pentelic  marble,  and  it  was  also 
he  material  of  some  of  the  most  celebrated  of  the  ancient  statues,  such  as 
he  "Venus"  of  the  Capitol,  the  ^-Pallas"  of  the  Albani  villa,  the  "Indian 
Bacchus,"  and  many  portrait  busts. 

The  Pentelic  quarries,  says  Dodwoll,  are  cut  in  perpendicular  precipices 
in  the  side  of  the  mountain.  The  marks  of  the  tools  are  everywhere  visible, 
uid  the  tracks  of  the  sledges  on  which  the  immense  masses  were  drawn 
lown  the  declivity  to  the  plain  are  still  to  be  soon.  Several  frustra  of  col- 
umns and  other  blocks  lie  at  the  base  of  the  excavatioo,  just  as  they  were 
left  by  the  ancient  quarry  men.    One  of  the  larger  excavations  is  worked  now. 

The  Hymettan  marble,  from  Mount  Ilymettus  on  the  southeast  side  of 
Athens,  was  employed  in  Xenophon's  time  in  the  construction  of  temples, 
altars,  shrines,  and  statues,  throughout  Greece,  but  especially  in  Athens. 
The  Eomans  used  it  to  a  much  greater  extent  than  the  Pentelic,  partly  be- 
cause the  quarries  were  nearer  the  sea,  and  partly  because  its  peculiar  tint 
became  the  fashion.  It  was  of  a  much  less  brilliant  white  than  the  Pen- 
telic, in  some  places  becoming  almost  gray.  It  was  used  chiefly  for  build- 
ings. According  to  Pliny,  Lucius  Scaurus  was  the  first  in  Home  to  decorate 
hiii  house  with  Hymettan  columns,  104  b.  c.  The  statue  of  Meleager,  in 
Paris,  id  made  of  tliis  marble. 

In  the  time  of  Julius  Cajsar  quarries  of  white  marble  were  opened  at 
Luna,  on  the  coast  of  Eutruria,  and  thenceforth  Home  drew  her  supply  of 
building  marbles  from  this  place,  almost  to  the  exclusion  of  the  Greek  mar- 
bles. The  Pantheon,  and  many  other  public  buildings,  were  constructed  of 
it  It  was  soon  found  to  be  adapted  also  for  statuary,  and  finally  came  to  be 
preferred  to  the  Parian.  The  "Antinous"  of  the  Capitol,  now  in  the  Paris 
Museum,  is  of  this  marble,  and,  according  to  some,  the  "Apollo  Belvedere" 
also;  bat  the  Roman  sculptors  think  the  latter  is  a  Greek  marble.  The 
marble  of  Luna,  called  by  the  ancients  marmor  Lunense^  and  which  is  the 
ume  as  the  modern  Carrara,  is  whiter  than  either  the  Parian  or  Pentelic, 
and  some  oi  its  veins  are  not  inferior  in  beauty  of  grain  and  in  softness  to 
the  fonaar. 
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In  1S47  a  qnarry  of  white  marble  was  opotiod  at  Maremma,  about  tbirtj* 
five  miles  from  Leghorn^  which  boro  many  evidoDces  of  haTingbeen  worketl 
in  ancient  timee.  It  cloiely  resembles  the  Parian  in  color  and  grain,  worki 
smoothly^  and  takes  a  high  polish. 

White  marbles  ware  also  obtamed  by  the  ancients  from  Mount  Phelleni, 
Bhamnus^  and  Snnium,  in  Attica;  I>emetrias,  in  Thessaly;  on  the  rlTer 
Sangariufi,  in  Phrygia;  from  near  Alexandria  Troas;  from  Mount  Prion^ 
near  EphoBUs;  from  Cappadocia^  and  from  Mount  LibaouSj  the  modem 
Lebanon. 

The  marbles  of  PhelleuB,  BhamntiSf  and  Snnium,  were  of  good  color,  but 
were  coaraoi  and  less  homogeneous  than  the  Pentelic,  The  Sangarian  mar- 
ble was  sometimes  called  Coralitic*  The  Cappadoeian  was  called  Phongitei, 
on  account  of  its  tranfilucenie.  The  tempi©  of  Fortuna,  built  by  Nero 
within  the  precincts  of  his  Golden  House,  was  built  of  this  stone;  and^  al- 
though it  had  no  windows,  it  is  said  to  have  been  perfectly  light  when  the 
door  was  closed.  The  marble  of  Mount  Libaotie,  usually  called  Tyrian,  wti 
probably  the  material  of  Solomon's  Temple  and  of  Herod's  palace.  The  Sadi 
Santa  in  the  Latoran  Palaeo,  RomCj,  said  to  have  been  brought  from  Fil- 
iate *fl  houae  in  Jerusalem,  is  of  this  marble,  which  is  a  clear  blue-white* 

The  Proconnesian  marble^  a  pure  white  with  black  veins,  was  quarried 
in  the  island  of  Procoonesus,  in  the  Propontis.  The  celebrity  of  this  stcBS 
has  changed  the  name  of  the  island  to  Marmora,  and  also  given  its  modem 
name  (Sfta  of  Marmora)  to  the  Propontis,  This  marble  was  also  call^ 
Cyxican,  because  it  was  largely  used  in  the  city  of  CyzicuSj  opposite  the 
island  of  Mysia.  The  palace  of  Mausolus,  at  Halicarnaasui,  was  built  of  it. 
It  was  also  much  used  at  CoDstantinople,  under  Honorius  and  the  yoaogtr 
Theodosius.  Several  columns  of  it  in  the  mosque  of  St.  Sophia  were  spoili 
of  the  temple  of  Cybcle  at  Cyzicua. 

A  white  marble,  with  yellow  spots,  was  brought  from  Cappadocia,  and  a 
similar  marble  from  Rhodes,  but  the  spots  were  of  a  brighter^  more  goldeOr 
yellow.    White  marble,  with  black  spots,  was  quarried  in  the  Troad* 

But  the  most  beautiful  of  the  antique  variegated  marbles,  with  a  whitd 
base,  was  the  Synnadie,  DocimEcan,  or  Docimite,  sometimes  called  marmt 
Fhrygium,  It  was  quarried  at  the  village  of  Docimia,  not  far  from  Synnadi^ 
in  Phrygia  Major.  Tho  ancient  authorities  generally  describe  it  as  pur© 
white,  marked  with  rod  or  purple  veins,  which  the  poets  compared  to  tht 
blood  of  Atys,  slain  at  Synnada;  but  Haiiiilton,  who  visited  the  quarries 
about  1835,  says  that  they  yield  several  different  kinds.  He  mentions 
white,  bluish-white,  white  with  yellow  veins,  white  with  blue  veios,  and 
white  with  blue  spots,  the  latter  having  almost  a  brecciated  appearance. 
He  describes  tho  principal  quarry  as  worked  horizontally  into  the  hill,  the 
sides  ©f  which  are  cut  away  perpendieularly  to  a  groat  height  to  secure  the 
splendid  columns  for  which  it  was  famous.  Strabo  aays  that  pillars  and 
slabs  of  surprising  magnitude  and  beauty,  approaching  tbe  alabastriti?  mar- 
Me  m  variety  of  colora,  were  conveyed  thence  to  Eome,  notwithstanding 
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he  long  land-carriago  of  moro  than  ono  hundred  milos  to  the  place  of  ship- 
Qcnt.  The  quarries  are  entirely  surrounded  by  trachytic  hills,  to  which, 
lays  Hamilton,  the  marble  ^^owes  its  crystalline  and  altered  character,  being 
.0  all  appearance  a  portion  of  the  older  secondary  limestone  caught  up  and 
Icveloped  by  the  protruded  volcanic  rocks,  and  crystallized  by  igneous 
iction/* 

The  alabastrites  marble  of  the  ancients,  or  onychites,  was  not  a  marble 
proper,  but  a  hard  carbonate  of  lime,  identical  in  composition  with  stalag- 
mite, the  modern  alabaster.  It  was  quarried,  says  Pliny,  near  Thebes,  in 
Egypt,  and  Damascus.  When  first  brought  to  Eorae  it  was  considered  al- 
mMt  a  precious  stone,  and  was  made  into  cups  and  small  ornaments,  such 
M  the  feet  of  couches  and  chairs.  When  Balbus  decorated  his  theatre,  in 
the  time  of  Augustus,  with  four  small  columns  of  this  stone,  it  was  noted  as 
an  uopreccdented  occurrence;  but,  in  the  reign  of  Claudius,  Gallistus,  a 
freedman  of  that  emperor,  adorned  his  banquet  hall  with  thirty  large 
columns  of  alabastrites.  The  ancient  quarries-were  reopened  by  Mehemet 
All,  Viceroy  of  Egypt,  to  obtain  material  to  build  his  mausoleum  at  Cairo. 
.The  four  magnificent  pillars  of  this  marble  that  support  the  baldacchino 
over  the  altar  in  the  church  of  San  Paolo  fuori  le  Mura,  in  Home,  were 
presented  by  him.    Each  is  a  monolith  forty  feet  long. 

Of  the  yellow  marbles  of  antiquity,  that  called  by  the  Italians  giallo 
I  Hf/co  is  the  rarest  and  most  beautiful.  There  are  several  varieties  of  it,  va- 
ijing  in  tint  from  a  cream-yellow  to  the  deepest  ohrome-yellow,  scnnetimes 
liading  into  red  and  purple  hues.  Some  is  as  bright  as  gold  (giallo  dorato)^ 
•ome  of  an  orange-shade  (giallo  capo),  and  some,  extremely  rare,  of  a  canary- 
color  (yiallo  paglia).  The  ancient  writers  compared  it  to  saffron,  to  sunlight 
tnd  to  ivory  grown  yellow  with  age.  Some  of  it  is  variegated  with  black 
jr  dark -yellow  rings.  The  grain  is  exceedingly  fine.  Its  colors  are  do- 
'ivcd  entirely  from  carbonaceous  matter.  Among  the  finest  existing  spcci- 
Jien?  of  this  marble  are  the  large  columns  in  the  Pantheon  at  Home,  and  a 
^inL'lo  pair  in  the  Arch  of  Constantino.  The  giallo  antico  was  called  marmor 
yvmidicum  by  the  Komans,  but  the  precise  site  of  the  quarries  is  not  yet 
incertained.  M.  Fournel  believes  that  the  ^^ellow  marble  of  Philippoville, 
Algeria,  which  closely  resembles  it  in  varying  tint,  is  identical  with  it. 
The  island  of  Molos  and  Corinth  also  produced  yellow  marbles,  and  in  the 
time  of  Justinian  a  marble  of  a  fiery  yellow  was  quarried  in  the  neighbor- 
hc»d  of  Jerusalem. 

Among  the  most  celebrated  marbles  of  the  ancient  world  was  the  rosso 
ant'co,  or  red  antique.  Its  color  passes  from  a  red,  almost  scarlet,  to  a 
winc-lecs  or  blood-red,  which  is  divided  by  parallel  layers  of  white,  and 
sometimes  also  intersected  by  a  network  of  delicate  black  veins.  Its  varia- 
lioD  in  tint  is  probably  according  to  the  quantity  of  the  oxide  of  iron  con- 
tained in  it.  Until  lately  this  marble  was  known  only  through  its  remains, 
arid  it  has  generally  been  ascribed  to  Eg^'pt.  The  largest  ancient  speci- 
meOfs  preserved  are  the  fourteen  slabs  composing  the  double  flight  of  steps 
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in  the  oh  arch  of  San  Prassede^  Kome.  Niipoloon  L  at  one  lime  10  tended  to 
carry  these  to  Paris  to  ornament  his  thromj.  There  are  several  statues  rd 
raBso  antico^  induditig  the  *'Aiitiiious"  m  Psiris,  and  the  "Mareufl  Agrippa" 
in  the  Grimani  Palace^  Venit'e,  and  many  medallion  portraitfl.  It  is  now 
ascertained  that  this  beautiful  marble  was  not  Egyptian,  but  Greek.  It 
was  quarried  on  the  coast  of  the  gulf  of  Laeonia,  near  what  is  now  the-bsy 
of  Scutari,  The  quarry  lies  near  the  sea,  and  large  blocks  cat  by  the  an- 
cients arc  still  to  be  seen  there.  In  1851  the  Greek  government  sent  speci- 
mens from  it  to  the  London  Exposition^  and  it  was  iuMy  recognissed  afi  the 
rosso  antico. 

There  are  many  varieties  of  the  marble  called  red  and  white  antiqiie, 
but  they  are  so  near  alike  that  it  is  ira possible  to  distinguish  them  by  de- 
scription alone.  They  are  variously  called  by  the  Italians  rosso  annulate, 
S^rpentelo^  venduhnOy  Jtorito^  cotondh,  etc.  They  are  found  only  in  the  Ho- 
man  ruins,  and  their  quarries  are  unknown.  The  marble  called  cm^ekf  is 
of  a  deep  rod,  with  numerous  gray  and  white  veins*  It  la  supposed  to  havs 
hmn  brought  from  Africa. 

The  ancients  were  acquainted  with  many  kinds  of  green  marble,  one  of 
the  most  noted  of  which  was  the  marmor  Atratmm,  called  by  Julius  Pollux 
Tbesaaiian,  and  identical  with  the  verde  antics  of  the  Italians.  The  quarrios 
were  on  Mount  O^rsa,  near  the  entrance  of  the  vale  of  Tempe,  and  not  far 
from  Atrax  in  Thessaly,  whence  it  derived  ita  name.  It  is  a  species  of 
breccia,  whose  paste  is  a  mixture  of  talc  and  limestone,  interspersed  with 
ft^agmenta  of  wliite  marble-  But  the  verde  antique  marbles  differ  from  the 
modern  breccias  in  that  the  colors  are  so  blended  that  the  line  of  deraarka- 
tion  is  not  perceptible.  The  Erochtheum  in  Athens  waft  adorned  with  col* 
nmne  of  verde  antique,  and  it  was  one  of  the  marbles  selected  by  Justinian 
for  the  decoration  of  St^  Sophia.  The  eight  splendid  columns  of  it  itill  to 
be  seen  in  the  mosque  are  said  to  have  been  taken  from  the  temple  of  Diana 
at  EphesuH. 

The  celebrated  Carystian  marble,  the  cipaltno  verde  of  the  Italian,  de- 
rived its  name  from  Carystua,  a  town  at  the  foot  of  Mount  Oi'he.  in  tb# 
island  of  Eubtea,  where  it  was  quarried.  The  temple  of  Apolio  Marmarinaii 
of  Carystus  was  named  from  this  quarry.  It  is  a  true  steatitie  limestone  or 
cipolitij  and  is  of  a  beautiful  grayish  green ^  with  white  zones  and  epot^?,  nni 
sometimes  sprinkled  with  different  colors.  It  was  easily  obtained  in  very 
large  blocks,  suitable  for  columns,  and  was  largely  used  in  the  temples  and 
other  public  buildings  in  Athens  and  Borne.  An  English  traveler,  who 
visited  the  quarry  lately,  found  seven  entire  columns  on  the  site,  about  three 
miles  ft*om  the  sea,  just  as  they  were  left  by  the  ancient  workmen. 

The  marmor  Lacedmmonium,  Laconimm^  or  Sparhtm^  of  the  Romans  ba* 
always  been  regarded  as  a  species  of  vorde-antique  marble.  Clarke  say* 
that  it  differed  from  the  Atracian  only  in  being  variegated  with  black  or 
dark'green  serpentine  instead  of  with  white.  But  M,  Boblaye,  the  miner* 
alo^nst  of  the  French  commission  to  the  Morea,  has  proved  pretty  concin- 
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velj  thai  it  wm  not  a  marble  but  a  Irne  porphyry,  and  probably  identical 
ith  the  ophites  of  the  ancients,  which  Pliny  says  was  so  called  from  its 
(Semblance  to  the  skin  of  a  serpent.  Pausanias  calls  it  Grocean  stone, 
he  French  discovered  the  quarries  near  the  ancient  Croco®,  on  the  road 
om  Sparta  to  Gythium,  and  about  two  miles  from  the  modern  village  of 
levetEova,  in  Laconia.  The  stone  is  of  a  dark  grass-green,  strewed  with 
tile  parallelograms  of  a  lighter  green,  sometimes  approaching  white  and 
>metimes  yellow.  Procopius  compares  its  color  to  emerald,  and  Statias 
ad  Sidonius  call  it  a  grass-green.  Euryclos,  the  Spartan  architect,  used 
lis  stone  in  decorating  the  baths  of  Neptune  at  Corinth  ;  and  it  was  quar- 
ied  to  a  large  extent  by  the  Romans,  who  enriched  the  monuments  of 
rreece,  Italy  and  Gaul,  with  it. 

The  Augustan  and  Tiberian  marbles,  so  fashionable  in  Rome  under  those 
mperors,  were  obtained  in  Egypt.  They  are  breccias  composed  of  frag- 
nents  of  greenstone,  gneiss  and  porphyry  cemented  with  a  calcareous 
laste.  They  are  similar  in  color,  a  bright  green,  spotted  and  streaked  with 
lark  green,  reddish  gray  and  white;  the  only  difference  being,  according 
x>  Pliny,  that  in  the  Augustan  the  figares  undulate  and  curl  to  a  point, 
irhile  in  the  Tiberian  the  streaks  are  not  involved,  but  lie  wide  asunder. 
It  is  probable  that  these  marbles  were  quarried  in  the  mountains  between 
Thebes  and  the  Red  Sea.  Inscriptions  in  the  ancient  quarries  there,  near 
the  well  of  Hammamat,  show  that  they  were  worked  in  the  sixth  dynasty 
of  >Lanetho.  A  green  marble  called  Memphitcs  was  quarried  near  Memphis 
in  Egypt. 

There  were  many  other  varieties  of  green  marble  known  to  the  ancients, 
sach  as  the  red-spotted  green  antique,  having  a  dark-grcen  ground  marked 
with  small  red  and  black  spots  and  white  fragments  of  entrochi;  the  marmo 
terde pagliocQ,  yellowish  green ;  and  leek  marble,  of  the  color  of  a  leek;  but 
they  exist  only  in  small  fragments,  and  their  quarries  are  unknown.  An- 
other variety  of  green  marble  was  found  in  the  island  of  Tcnos. 

A  blue  marble  is  said  to  have  been  obtained  in  Lib^-a.  The  island  of 
ITaxos  yields  a  dark  blue  elegantly  striped  with  white,  Tenos  a  light  blue 
Veined  with  dark  blue,  and  Scyros  many  kinds  of  blue  and  violet  breccias, 
irith  other  colors  variously  disposed.  Scyros  was  one  of  the  chief  places 
Whence  the  ancients  derived  their  variegated  marbles,  and  its  quarries  fur- 
dished  many  varieties  closely  resembling  the  famous  marbles  of  other  lo- 
calities. Strabo  says  it  produced  the  Carystian,  Deucalian,  Synnadic,  and 
Hierapolitic  marbles.  The  quarries  of  Tenos  are  still  worked  to  some 
»xtent,  but  those  of  Scyros  aud  Naxos  remain  almost  as  the  ancients  left 
;hem. 

Of  the  black  marbles  of  antiquity  that  now  called  nero  antico^  or  black 
intique,  was  the  most  celebrated.  It  is  more  intensely  black  than  any  mar- 
ble now  quarried,  the  black  marbles  of  France  appearing  almost  gray  he- 
»ide  it.  It  occurs  only  in  sculptured  pieces,  and  its  origin  is  unknown; 
bat  Faujaa  discovered  a  quarry  which  had  been  worked  by  Wvci 


about  two  leagues  from  Spa,  not  far  from  Aix^la-Chapellej  the  mafble  of 
which  close  1 J  rcBembles  the  aueient  sped  mens.  The  largest  masiies  known 
of  nero  antico  are  two  columns  in  the  church  of  Kegina  CcuH  at  Bomo.  bat 
there  are  also  some  fine  specimens  in  the  Museum  of  the  Capitol  and  in 
other  coUcctione,  Some  suppose  it  to  be  indenticat  with  the  marmor  Zumi' 
lum,  which  was  introdnced  at  Eome,  by  LueuUufl,  in  the  first  century  b.  a, 
according  to  Pliny  from  Melos  (another  reading  ib  Chios)>  but  according 
to  other  authorities  from  Egypt  or  Libya^  whence  it  is  sometimes  eidied 
marmor  Lihycum.  Ph'ny  my^  that  Marcaa  Seaurus  had  pillars  of  it  thirty- 
eight  feet  high  in  the  atrium  of  his  house.  The  Chian  marble,  a  deep* 
transparent  black,  sometimes  variegated  with  other  colors,  was  quarried  on 
Mount  Polina^us,  in  the  island  of  ChioB,  A  fine  black  marble  was  quarriad 
on  Mount  Ta^narus,  in  Laconia,  and  in  the  island  of  Lesbos,  and  a  blne^ 
black  marble  in  Lydia.  CXne  of  the  most  beautiful  of  the  antique  brecciij, 
the  African  breccia,  has  a  deep-black  ground,  Yarlegated  with  iragmentsof 
grayish  white  and  deep  rod  or  purplish  wine-colon  The  grand  anti^aa 
breccia  eonBiats  of  large  fragments  of  black  marble  united  by  veins  of 
shining  white.  Columns  of  this  and  of  African  breccia  are  in  the  Faria 
Museum,  but  tboir  quarries  are  unknown, — John  CaAMPLiN,  Je*,  in  F&jfr 
ular  Science  Monthly,  May,  1877, 
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The  growth  of  Missouri  in  population,  wealth,  material  progress,  in  th« 
meant*  of  intercommunication  by  her  rail  and  w^ater  ways,  challenges  tlie 
admiration  of  the  civilized  world.  The  State  of  MiBaouri  is  larger  in  its  arci 
than  the  States  of  Maine,  Kew  Hampshire,  Vermont,  Ilhode  Island  and  Cod- 
necticut  together,  Missouri  having  an  area  of  67,380,  while  the  Kcw  Eag- 
land  States  embrace  but  66,124  square  miles.  Missouri  haa  a  greater  variety 
of  soil,  a  more  genial  climate  and  a  more  desirable  combination  of  the  ele- 
ments that  tend  to  the  permanent  prosperity  of  a  people  than  any  of  tho 
Other  States  in  the  Union,  Doubly  bleeisod  is  she  indeed  j  with  her  cert&ia 
harvest  of  rich  crops  on  the  surfaco,  and  her  boundless  mineral  wealth  over* 
flowing  nature ^8  storehouse  beneath. 

Missouri  within  her  boundaries  contains  a  greater  variety  and  larger 
quantities  of  the  most  useful  minerals  than  any  other  territory  of  thesaial, 
extent  on  the  American  Continent. 

Coal  and  iron  afford  the  most  permanent  basts  of  commercial  and  mana- 
ficturing  prosperity.  It  is  the  coal  and  iran  deposits  that  have  contributed 
in  the  greatest  measure  to  the  building  up  of  the  most  powerful  nations  of 
the  earth,  and  it  is  not  difficult  to  see  the  magnificent  future  of  this  great 
Statej  when  her  mineral  interests  shall  be  as  thoroughly  organi^od  and  per- 
fectly systematized  as  are  these  interests  in  the  old  world,  A  celebrated 
irj'Jter  JSBj'B  and  truly,  that  *'Coal  is  now  the  indispensable  aliment  of  in- 


matorial,  en  gendering  force,  giving  a  power 
Hot  to  that  which  natural  agentf^i,  euch  as  wator,  air,  etc.,  procure.    It  i 
Indastry  what  oxygen  is  to  the  hmgs,  water  to  the  plants,  nourishment 
ft  animal.    It  Is  to  coal  that  we  owe  steam  and  gas,    Our  coal  fields  have 
'  urea  of  26300  square  miles  of  the  regular  coal  measures,  extending 
rough  thirty 4hree  couDties  of  the  State,  viz:  Clark,  Lewis,  Scotland, 
air,  Macon,  Shelby,  Monroe^  Audrain,  Callaway,  Boone,  Cooper,  Pettia, 
mry,  Benton,  St.  Clair,  Bates,  Vernon,  Oedar,  Dade,  Barton,  Johnson, 
fayctte,  Cass,  Chariton,  Howard,  Saline,  Putnam,  Carroll,  Ray,  Rslltj 
>ntgoniery.  Warren  and  St  Lonia*     Kow,  if  the  average  thickness  of 
rkable  coal  be  one  foot  only,  It  would  give  26,800,000  tons  to  the  whole^ 
im  occupied  by  toal  rocks*    Experience  shows  us  that  we  can  depend  oi^H 
6  teet  average  thickness  as  the  least  possrblo  result,  which  would  give 
,000,000  tons  of  good  coal.    Besides,  we  have  local  deposits  of  cannel^ 
d  bttnminous  coal  in  Moniteau,  Cole,  Morgan,  Crawford,  Lincoln,  Calla^H 

Band  probably  in  other  counties.    Missouri  contains  an  almost  inex^' 
Ifble  supply  of  iron  ores  of  the  best  qualities  and  more  available  than 
a  be  found  in  any  other  place  on  the  globe,  and  even  now  in  the  infancy 
'Ita  development,  there  is  more  capital  invested  in  the  raining,  shippingu 
l«Iifng  and  manufacturing  of  the  ores  of  iron  than  in  all  the  other  meta 
d amines  of  the  State.     The  iron  oroa  of  Mifisouri  are  red  heraatite^  red 
tide,  specular,  brown  hematite  or  limonite,  hydrous  oxide,  oxidulous  o^ 
Elgnctic,  spathic  or  carbonate  of  iron^  and  almost  every  other  character 
ill  condition  of  iroD  known.    Iron  has  been  discovered  in  fi2  counties  o|fl 
lo  State,  in  19  of  which  it  is  being  suceessfulty  mined^  viz  :  Benton,  Cam^^S 
la. Cedar,  Crawford,  Dent,  FraukliUj  Henry,  Iron > Madison,  5Iaries,  Miller, 
brgan,  Perry,  Phelps,  St.  Francois,  Saline,  Shannon,  Taney  atid  WaynQ^[ 
lere  are  unmistakable  evidences  of  heavy  deposits,  that  only  avait  devcl^l 
blent  in  27  counties,  vi^:  Barry^  Barton,  Bollinger,  Callaway,  Christian, 
lOr  Cooper,  Dallas,  Dale,  Douglas,  Gasconade,  Greene,  HowelK  Jefferson, 
iciede,  Lincoln,  Monroe,  Newton,  Pulaski,  Reynolds,  St.  Clair,  Ste.  Genc- 
Wd,  Stoddard,  Texas,  Wayne,  Washington  and  Webster,    There  are  also 
of  iron  ores  in  IB  counties,  viz;  Boone,  Butler,  Camden,  Clark, 


1 


1,  Muntgomory,  Oregon,  Osage,  Pettis,  Ray^  Ripley,  St.  Louis,  Seoti 


M 


KDe,  Vernon  and  Wright. 

The  lead  depo&its  of  Missouri  hold  out  to  the  capitalist  a  most  desirable^ 
d  for  the  investment  of  money,  with  a  certainty  of  large  returns*  There 
o  country  of  cqnul  urea  on  the  globe  that  possesses  one-half  the  estlent 
t  Tarioty  in  lead  deposits  that  our  State  can  claim.    From  60  to  85  pe^^ 
bt.  of  the  ore  is  pure  lead,  and  in  some  portions  of  the  State  it  comes  teH 
very  snrfacc  of  the  ground*    For  a  long  time  the  hunters  of  Missouri 
e  been  accustomed  to  break  out  these  croppings  of  leadjfor  the  raanu- 
of  bullets.    There  has  been  no  deep  lead  mining,  yet  Missouri  ranks 
tbe  leading  lead  producing  State.    What  will  be  her  revQUU^^  Vtom 
ncli  of  industry,  when  deep  shafts  shall  be  sent  into  the  aVmoBl  6o\V4  \« 
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of  pure  lead  that  is  known  to  exist,  it  is  impossible  to  estimate.    Lead  has 
been  found  in  61  counties  of  Missouri,  of  which  there  are  but  27  counties 
that  are  being  worked,  viz :  Camden,  Christian,  Cole,  Dallas,  Dent,  Frank- 
lin, Henry,  Hickory,  Iron,  Jasper,  Jefferson,  Lawrence,  McDonald,  Madison, 
Maries,  Miller,  Moniteau,  Morgan,  Newton,  Perry,  Reynolds,  St.  Francois,  Sa- 
line, Shannon,  Washington,  Webster  and  Wright.  The  counties  in  which  lead 
mining  is  not  developed,  although  it  is  know  to  exist  in  paying  quantities, 
are  14, viz:  Barry,  Barton,  Bollinger,  Cooper,  Crawford,  Douglas,  Greene, 
Howell,  Laclede,  Ripley,  Ste.  Genevieve,  Texas,  Warren  and  Wayne.  There 
are  also  strong  traces  of  lead  in  20  counties,  viz :  Benton,  Boone,  Carroll, 
Clark,  Clay,  Dade,  Oregon,  Osage,  Pettis,  Phelps,  Polk,  Pulaski,  Ray,  Rip- 
ley, St.  Louis,  Schuyler,  Scott,  Stoddard,  Stone  and  Vernon,  but  it  will  ne- 
cessitate more  thorough  explorations  to  tell  if  in  these  latter  counties  lead 
can  be  procured  in  paying  quantities.    Copper  has  been  found  in  19  coun- 
ties that  give  promise  of  yielding  profitable  results.    In  several  localities  it 
lies  at  an  average  of  about  15  feet  below  the  surface,  the  deposits  being  sev- 
eral feet  thick  and  paying  about  50  per  cent,  of  pure  copper.    Zinc  ore  is 
abundant,  but  until  recently  it  had  no  commercial  value,  and  thousands  of 
tons  of  the  sulphuret  of  zino  were  thrown  away  as  worthless  by  the  lead 
miners,  who  found  it  an  impediment  in  lead  mining.    Tin  ores  have  been 
found  in  large  quantities,  and  so  rich  in  metal  that  considerable  capital  has 
been  spent  in  efforts  to  mine  and  reduce  them,  but  as  yet  without  pecuniary 
success.    Gold  has  been  found  in  two  or  three  counties,  but  has  never  been 
profitably  worked.    Silver  has  been  discovered  in  regular  lodes  in  five 
counties,  and  in  small  quantities  in  nearly  all  the  lead  mines  of  the  State, 
in  combination  with  lead.    Cobalt  exists  in  considerable  quantities  at  Mine 
La  Motte,  and  it  has  also  been  found  in  one  other  locality.    Nickel  is  worked 
at  Mine  La  Motte — it  is  abundant  and  of  good  quality.   Antimony  has  been 
discovered  in  largo  quantities  in  Cedar,  Ste.  Genevieve  and  other  countiee. 
Saltpetre  has  been  found  in  a  number  of  different  localities,  but  as  yet  none 
has  been  manufactured.    Platinum  has  boon  reported  as  existing  in  Madi- 
son county,  but  nothing  has  boon  found  to  substantiate  the  assertion.  Ma^ 
ble  in  Missouri  is  found  in  numerous  and  extensive  beds,  of  various  shades 
and  qualities,  and  will  become  a  very  important  item  of  the  State  resources. 
Limtstone. — There  is  a  great  variety  of  limestone  in  all  parts  of  Missouri. 
Hydraulic  Limes  have  been  found  and  tested  in  numerous  .localities  and 
found  to  possess  first-class  properties.    Sulphate  of  Baryta  is  very  abundant 
in  this  state.    It  is  largely  utilized  as  a  pigment  in  connection  with  lead. 
Kaoline,  from  which  ironstone  china  is  manufactured,  has  been  found  in 
several  localities,  and  worked  in  one  or  two.     Clays, — Potters',  brick  and 
fire-clays  have  been  found  and  worked  in  numerous  parts  of  the  State. 
Paints, — There  are  several  beds  of  mineral  paints  in  Missouri  of  the  finest 
qualities.   Sandstones  are  abundant,  of  various  shades  and  color,  that  make 
them  readily  valuable  for  architectural  purposes.     Granitt  and  Sienite  of 
numerous  qualities  occur  in  this  State.   The  most  abundant  is  the  red,  cross- 
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gained  granite,  which  is  very  beautiful,  particularly  adapted  for  massive 
ind  strong  work  in  building.  Road  Materials, — Missouri  has  an  abundant 
lapply  of  street  and  road  materials.  Limestone  of  the  hardest  and  most 
larable  kinds  occurring  everywhere,  while  Madison  and  the  adjoining 
K>anties  produce  green  stone,  trap,  sienite  and  gray  granite,  which  make 
nost  excellent  block  paving.  Thus  imperfectly,  without  any  desire  to  ex- 
iggerate,  we  present  a  general  view  of  the  mineral  deposits  of  Missouri,  and 
DO  argument  is  needed  to  convince  the  candid  reader  that  if  the  develop- 
ments of  the  mineral  resources  of  the  State  are  pushed  forward  in  the  fti- 
ture  as  they  have  been  recently,  our  great  State  will  rise  up  in  her  glory 
ftnd  wear  the  crown  as  queen  of  the  empire. 


CHEMISTRY. 


Remarks  Upon  the  Prevention  and  Extinguishment  of  Conflagra- 
tions, by  Theo.  S.  Case.   Read  before  the  Kansas  City 
Academy  of  Sciences,  April  2B,  1876. 

(republished  by  request.) 

In  these  days  of  frequent  eonflagrations  and  expensive  insurance  this 
labjcct  demands  the  attention  and  action  not  only  of  the  scientific  man,  but 
llso  of  the  prudent  and  economical  house  builder  and  owner ;  and  in  treat- 
ng  it  I  have  adopted  the  plainest  and  most  practical  method  and  terms ; 
Relieving  that  a  Society  like  this  can  make  itself  fully  as  useful  to  and  per- 
haps more  popular  in  the  community  where  it  exists  by  sometimes  discuss- 
Dg  practical  matters  than  by  giving  itself  up  at  all  times  to  abstruse,  inves- 
igatioDS  and  theories. 

Taking  the  heads  of  the  subjects  in  their  natural  order,  I  have  divided 
hat  of 

PREVENTION 

A  follows,  viz: 

1.  Prevention  by  the  exclusion  of  oxygen  and  atmospheric  air. 

2.  !^revention  by  fire-proof  coatings  of  the  combustible  materials  used 
Q  the  construction  of  our  buildings. 

3.  Prevention  by  rendering  such  materials  themselves  essentially  incom- 
lustible. 

4.  Prevention  by  rendering  bedding,  clothing,  scenery  of  theatres,  etc., 
ncombastible. 

5.  Prevention  by  mechanical  obstructions,  such  as  fire-walls,  etc. 

6.  Prevention  by  the  avoidance  of  the  causes  of  spontaneovi^  CiotDJa\]L»XXo^% 
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Combustion  is  defined  to  bci  ^*the  rapid  and  vialeni  oxidatioD  of  earbaq 
ftnd  hydrogen  by  the  aid  of  the  free  oxygen  of  the  atmoBphere,"  t.cal 
ordlnarj  eombuation  is  dopendent  upon  the  preaeiioe  of  oxygen,  and  caiiiiol 
eon ti Que  in  ite  abacnae. 

L  The  fir^t  practical  inforenee  then  that  we  draw  is  to  so  constntet  <m 
buildings  ae  to  prevent  the  free  admissian  and  paBSage  of  atmospheiic  aif 
wbioh  containa  so  large  a  proportion  of  oxygen^  to  and  through  those  inm 
emible  portions,  such  as  the  flpacea  under  floors  and  within  partstione,  wher« 
flaee  so  frequently  originate  and  whence  tboy  spread  eo  rapidl3\  Almont 
mety  person  present  will  recall  one  or  more  insiancoa  whore  a  defttrucli?! 
fire  originated  in  or  was  caused  by  the  ignition  of  the  base-board  of  a  roou 
from  to  the  too  great  proximity  of  a  red-hot  stove,  the  Immediato  esteu&iai 
of  the  flames  wLthin  the  lath  and  plaster  partition  and  their  rapid  epreai 
throughout  the  building  by  means  of  the  upward  draught  of  air  betw«^ 
the  studding.  Now,  had  the  partitions  id  such  cases  been  of  brick^  or  6t«| 
lath  and  plaster  rendered  solid  in  any  way,  the  draught  could  not  have  ex 
isted  and  the  flames  would  have  had  no  tendency  whatover  to  pass  withii 
the  partition.  While  this  will  be  the  ease  no  matter  what  materials  may  b 
selected  for  solidifying  purposoji,  manifestly  it  will  be  better  to  choose  thoa^ 
that  are  least  combustible  and  cheapest;  and  I  know  of  none  cheaper,  mom 
effectual  and  more  readily  inud  easily  applied  than  the  very  same  lime  %Tii 
sand  mortar  which  constitutes  the  first  coat  of  plastering  upon  such  part 
tions*  (So  far  lime  has  been  found  to  resist  all  degrees  of  heat,  not  am 
being  volatilised  or  fused  Jn  the  hottest  blast  furnaces,  while  sand  is  almoi 
equally  incombustihlo).  In  an  ordinary  sis  inch  lath  and  plaster  partitrnn. 
the  studding  commonly  used  is  two  inches  by  four,  set  with  the  ] 
side  transversely  to  the  line  of  the  wall.  The  plasterer,  in  putting  uu  imx 
mortar,  ftiroes  It  through  the  interstices  of  the  lath  from  half  to  three  i}itli; 
tors  of  an  inch  on  both  sides,  thus  leaving  a  space  of  from  two  and  one-hil 
to  three  inches  wide  between  these  keys,  as  they  arc  called,  which  gives  frt 
passage  for  the  air  and  flames  as  before  described.  Suppose  in  Gonstruetio| 
such  partitions,  the  studding  pieces  were  turned  the  other  way,  l  e.,  witi 
the  two-inch  side  transverse  to  the  line  of  the  wall,  then  the  space  betweei 
the  keys  of  the  mortar  would  be  but  from  half  an  inch  to  one  inchl| 
width,  which  could  be  very  cheaply  and  easily  filled  by  the  plasterer  mhi 
progressed  with  his  workjand  the  partition  thus  rendered  solid,  imperviol 
to  air  and  flame,  not  less  substantial  than  before,  not  enough  heavier  U>ii 
any  harm,  far  less  communicative  of  sound  from  room  to  room,  and  lastl| 
permanently  obstructive  to  the  passugc  of  vermin  of  all  kinds. 

Similarly,  the  spaces  between  the  floors  and  ceilings  of  diflferent  roaift 
could  be  filled  with  some  cheap  material,  the  more  incombustible  the  bettei 
which  would  servo  the  purpose  of  obstructing  the  spread  of  fire»  at  th 
same  time  that  it  performed  the  Tery  useful  functions  of  deadening  soaa^ 
and  preventing  such  spaces  being  used  as  harbors  and  thorough  fare*  fai 
rats  and  mice.    In  the  Iti^Uan  and  French  cities  this  principle  is  carefiili, 
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in  tbe  construction  of  all  clasBoe  of  building8»  and  it  Is  very  rare 
IhAl  a  fire  in  one  of  them  spreads  beyond  tiw  room  m  which  it 
^imtee,  ereo  ahoald  tbe  stock  of  goods  or  oth^p  contents  be  entirely  de- 


Mine  reasoning  applies  to  a  eonsiderablo  extent  to  the  conBtruotion 
halb  and  elevators  in  public  buildingft^  hotels  and  dwellings, 
IbK^  In  many  oaaes^  become  and  serve  as  swift  conductors  of  fire. 
Jloel     you  will  recall  the  burning  of  the  Fifth  Avenne  hotel,  in  N 
A  few  years  ftinoe  (and  more  recently,  the  Southern  hotels  in 
Miaiouri),  at  which  times  a  niiraber  of  lives  wore  lost  and  mncS^ 
-y  distroyed,  simply  from  the  fact  that  tbe  flames  of  a  fire  origi- 
lUg  in  one  of  the  lower  storiea  were  drawn,  aa  through  a  tall  fli 
pm:ge*  way  of  an  elevator  and  through  the  halla,  thus  communii 
mllBoel  simuUaneously  with  the  whole  six  or  seven  stories  and  cutting 
Ihe  0c4e  meaoa  of  escape  for  many  of  the  occupants  of  the  house. 
Ko  »t*irway  should  ascend  continuouely  from  bottom  to  top  of  tall 
'^4ingB  without  being  provided  with  Bomo  offective  means  for  cutting  off 
curreot  of  air  betwoen  the  different  fioora.    No  hall  should  extend  from 
lo  end  or  side  to  side  of  oar  largo  asylums,  sominarice  or  hotels  without 
ag  furisished  with  iron  doors  which,  in  case  of  fire,  could  be  easily  closed 
#tfeeliially  secured,  so  as  to  cut  ofi"  the  draught  of  air  through  them,  thus 
iug  tlie  rapid  spread  of  the  flames  and  giving  the  inmates  a  chance 
with  thoir  Uveg,  if  no  more.  A  very  small  expense,  comparatively, 
-Mob  doora  fur  hallways  and  for  apf>liances  for  closing  the  well-holes  of 
and  the  hatchways  of  elevators  on  each  floor,  were  they  nothing 
ihAn  onrtaiQB  of  some  subi^tantial  woolen  stuff  which  could  be  quickly 
tiod  and  fattened  over  the  openings,  might,  in  many  instances,  save 
y  baildingi  and  preserve  valuable  human  lives.    (Since  writing  the 
^  I  am  itifbrmed  that  Tassar  aollege  Is  provided  with  iron  doors  for 
bal1WBy«), 

Tii^  apparent  impossibility  of  rendering  buildings  absolutely  fire-proof 
beM  abundantly  demonstrated  by  the  ever  memorable  conflagrations 
Chicago  and  Boeton*  where  massive  structures  of  iron,  granite,  marble 
briek,  upon  which  immejise  sums  had  been  expended  to  render  them 
bosiible,  were  swept  away  and  consumed  almost  like  straw  or  paper* 
being  for  the  present  admitted  to  be  the  case^  we  will  turn  our  atten- 
to  auch  details  in  the  conslrucUon  of  our  buildings  as  will  enable  tbem 
miiii  primary  ignition  under  ordinary  exposure  and  sufficiently  retard 
OMibii«tiou  after  ignition  to  give  time  for  applying  the  means  of  extin- 
'^OMiit  before  the  heat  is  too  great  to  be  overcome.    Much  may  be  done 
*  um  of  iron  beams,  rafters,  joists,  floors,  lath,  roofs  and  cornices  in 
of  iiione  and  brick,  but  m  such  buildings  can  only  be  erected  at 
|Xpenfte,  and  as  it  is  not  to  bo  expected  that  the  use  of  wood  as  a 
Hding  iital4»rial  will  ever  be  abandoned,  we  will  confine  ourselves  to  louk- 
lur  soiM  method  of  placing  these  inflammable  materials  in  the  condition 
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above  deseribed  ;  which  brings  us  to  the  second  point  m  the  consideration 
of  the  prevention  of  conflagrations^  viz: 

II.  The  URe  of  fire -proof  coatings  upon  the  oombustible  portions  of  our 
buildings. 

As  jou  are  well  aware^  the  great  majority  of  buildings  erected  all  over 
the  country  arc  at  least  finished  witli  pine  lumber  f?aturated  with  turpentioe 
and  resin,  and  which  is  afterward  rendered  still  more  infiammable  by  com- 
ings  of  paint,  composed  of  oils^  turpentine,  naptha  and  other  ingredienU 
•f  like  character,  while  very  many  are  constructed  wholly,  from  roof 
foundation f  of  such  materials,  and  hence  offer  an  attraetioD  rather  tban 
any  remstance  to  the  flames*  It  is  to  this  class  of,  structures  thai  my  re* 
marks  chiefly  apply,  because  they  are  the  most  numerous  and  probably  Al- 
ways will  be.  They  belong  to  a  class  of  citizena  who  must  build  chetp 
bouses,  and  who  can  least  aiford  to  lose  them,  Thoy  contain  within  them* 
selves  all  of  the  essentials  and  very  few  of  the  obstructione  to  eombustiott  ; 
find  finally,  they  are  moro  liable  to  communicate  the  flames  to  adjoining 
buildings. 

Kamerous  fire-proof  paints  have  been  prepared,  and  many  patented; 
very  few,  however,  have  come  into  general  uso^  owing  in  ftome  case<s  to 
fact  that  they  were  not  preservers  of  wood  as  well  as  protectors  against 
and  in  others  to  the  fact  that  they  could  not  be  applied  in  tasteful  colors* 
able  lor  the  inside  finish  of  dwellings  and  stores.  Among  those  present! 
the  best  indications  of  accomplishing  the  objects  desired  are  those  composeil 
of  water  glass,**  as  it  is  called,  being  chemically  a  silicate  of  potash  or  sod* 
in  a  fluid  state,  which,  being  applied  as  any  other  paint,  gives  a  bard,  fln* 
proof  coating  to  the  wood,  and  may  be  tinted  or  colored  with  any  pigmeot 
which  is  not  acted  upon  by  it.  Several  silicious  paints  have  been  proposed^ 
all  of  which  depend  for  their  base  upon  the  water  glass,"  the  other  in* 
gredients,  such  as  ochre,  elay,  steatite,  etc-,  being  added  only  to  give  bodj 
to  the  mixture.  Paints  of  this  kind  have  effectually  protected  wooden 
buildings  against  fierce  flames  for  twenty  to  thirty  minutes— long  enough  to 
give  their  inmates  or  the  fire  department  ample  time  to  apply  oompeleDi 
means  of  extinguishment,  and  showing  that  no  ordinary  heat^  such  ai 
might  be  thrown  out  by  a  red  hot  stove,  a  burning  curtain,  or  even  a  gas 
burner  carelessly  pushed  against  it  would  bo  liable  to  ignite  a  piece  of  wood- 
work covered  with  them.  Other  paints  are  highly  recommended,  which 
are  composed  essentially  of  biborato  of  soda  or  common  borax.  Hons.  Pa- 
tera recommends  a  mixture  of  equal  parts  of  borax  and  epsom  salta*  Chlo- 
ride of  zinCj  with  oxide  of  zinc  and  cream  of  tartar  mixed  in  starch  to  the 
proper  consistency  gives  a  paint  which  is  regarded  as  equal  in  every  way 
to  any  lead  or  zinc  oil  paint,  besides  rendering  wood  almost  incombustible, 
which  quality  is  increased  by  the  addition  of  a  small  amount  of  borasL 
Another  coating  highly  recommended  as  fire-proof  is  composed  of  a  mix* 
ture  of  one 'third  sulphate  of  ammonia  and  two-thirda  sulphate  of  sine ;  still 
other  13  compoBcd  of  a  mixture  of  s\i\p\\iile  oC  tvlumina  with  sulphate  of 
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iron,  clay,  etc  A  French  journal  recommends  washing  the  wood-work 
with  a  solution  of  ordinary  pearl  ash,  then  applying  several  coats  of  the  same, 
thickened  with  clay  and  flour  paste,  after  which  a  composition  of  glue  thick- 
ened with  iron  filings,  pulverized  brick  and  ashes ;  this  will  resist  fire  for 
five  hours  and  prevent  the  wood  from  ever  bursting  into  flames,  i.  e.,  cause 
it  to  so  resist  the  ravages  of  fire  as  at  most  only  to  be  reduced  to  coals  and 
ashes,  without  increasing  the  conflagration  by  additional  flames.  Under 
most  circumstances  lime  mortar  is  found  to  resist  the  spread  of  the  flames 
about  as  effectually  as  any  other  coating,  besides  being  far  cheaper  than 
aost  of  them.  A  writer  in  the  London  Science  Review  for  September,  1872| 
itates  that  after  the  conflagration  of  Paris  is  was  generally  found  that  with 
good  plaater-work  over  them  beams  and  columns  of  wood  were  entirely 
protected  from  the  fires.  In  cases  where  limestone  walls  had  been  utterly 
mined  on  the  outside  by  the  flames,  the  same  wall  iuternally  escaped  al- 
most unscathed,  owing  to  their  being  coated  with  plaster.  Stone  stair- 
cases well  protected  by  plaster  were  fire-proof. 

Thus  it  will  be  observed  that  the  alkalies  and  the  alkaline  earths  possess 
remarkable  lire-proof  qualities,  and  that  paints  and  other  coatings  composed 
•f  them  wholly  or  in  part  iQay  bo  depended  upon  to  at  least  materially  re- 
tard the  progress  of  the  flames  in  any  ordinary  case  of  fire,  if  not  to  cheek 
them  altogether.  It  will  also  be  noticed  as  we  progress  in  the  discussion  of 
ihia  subject  that  they  figure  prominently  in  nearly  all  of  the  proposed 
Beans  for  preventing  the  spread  of  the  flames  in  conflagrations. 

In  the  few  experiments  I  myself  have  made  with  fire  proof  coatings,  I 
lave  found  none  superior  to  those  first  named,  viz :  the  water  glass  com- 
>06ition9,  in  efficiency  and  applicability  to  fine  work.  I  think  for  use  in  cheap 
itructures,  more  especially  factories  and  warehouses  where  inflammable 
aaterials  are  handled,  a  mixture  of  animal  glue  with  ashes  and  lime  or  salt 
rill  be  found  much  cheaper  and  nearly  as  efficient. 

Such  coatings  as  these  arc  also  especially  and  imperatively  demanded  in 
our  steamboats,  public  halls  and  theaters^  where  the  otherwise  rapid  com- 
bustion of  the  light  and  fanciful  wood-work,  curtains  and  scenery  endangers 
human  life  more  than  almost  any  other  circumstances. 

III.  The  grand  object,  however,  of  all  of  our  investigations  in',  this 
direction,  is  the  discovery  of  some  means  of  rendering  the  substance  of  the 
wood  itself  incombustible.  Having  accomplished  this,  we  may  regard  our 
houses  as  quite  safe,  and  not  before,  for  as  long  as  it  is  impossible  to  exclude 
the  air  from  them  or  build  them  perfectly  solid,  fires  are  liable  to  be  kindled 
and  will  spread,  and  no  matter  with  what  coatings  we  may  cover  the  wood- 
work, long  continued  and  fierce  heat  will  crack  them  off  or  penetrate  to  the 
isflammable  material  beneath ;  but  when  we  can  render  the  wood  itself  act- 
lally  fire-proof,  at  so  low  a  price  as  to  give  the  benefit  of  the  discovery  to 
all.  conflagrations  need  no  longer  be  feared ;  for  a  material  of  this  kind  will 
be  found  superior  to  stone,  brick  and  even  iron  itself  in  adaptability  for 
building  purposes. 
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At  this  point  I  desire  to  digrefls  brieflj^  to  point  out  the  advaiDtiiges 
Tipbich  would  be  posse&aod  by  wood  rendered  inconQbu&tible  over  tbose  uii- 
teriaU  ordinarily  used  by  pijrsona  undertaking  to  uonstrttct  fire-proof  build* 
iDgs,  vIe  :  stone  or  iron. 

L  Such  timbers  would  be  more  aastly  and  readily  traneported^  workedi 
handled  and  fittedj  than  either  stone  or  iron* 

2.  They  would  not  crumble  or  di&integrate  under  exposure  to  ht*flt,  ai 
did  the  graniteSj  eaudatones  and  marbles  of  Chicago  and  Boston. 

3.  Thej  would  not  expand  under  similar  expoeiiro  and  overthrow  tlw 
buildings  they  w<?re  intended  to  support,  as  it  is  the  well  known  tendency  p 
of  iron  columns,  beams  and  joist  jj 

4.  They  would  not  at  a  heat  of  from  1200°  to  1500 F.  become  soft,  aM^B 
the  case  with  cast  iron  when  red  hot^  and  liable  to  yield  to  a  8uper!mpoj|^H 
pressure  which  it  would  really  support  when  cold.  IjS 

5.  They  would  not  be  cracked  or  fractured  by  the  application  of  watai  ll 
to  them  when  hot,  as  is  the  fact  concerning  both  atone  and  iron.  m 

6.  They  would  not  under  any  circumstances  tend  to  ignite  apontane-  M 
Ously  themselves  nor  produce  the  ignition  of  adjoining  JnAammable  mater-  U 
ials^as  is  believed  by  scientific  men  be  the  case  with  iron  when  oxidim^  itt  U 
<30nta«t  with  wood  or  othor  combustible  substan'cea,  U 

Under  none  of  the  circumstances  named  above  will  wood  which  hu 
been  rendered  fully  fire-proof  be  unfavorably  affected,  but  on  the  contrnTj 
it  will  resist  all  of  the  effects  of  beat  upon  stone  and  iron  jntit  given,  hi- 
aides  some  others  of  minor  importance. 

ifumerous  attempts  have  been  made  to  achieve  this  desirable  result,  hit 
as  yet  no  certain  success  has  been  reached.  Among  the  various  Qubalancea 
suggested  for  the  purpose  are  sulphate  of  iron  or  copperas,  sulphatt*  of  Ume 
or  gypsum,  and  various  other  salts,  mostly  of  the  alkalies,  with  which  itii 
proposed  to  fill  the  pores  of  the  wood.  That  success  may  be  reached  in 
thii  way  there  is  no  reasonable  doubt,  for  even  dry  gunpowder  itself  may 
be  prevented  from  burning  by  separating  its  particles  by  means  of  almoit 
any  incombustible  material  pulverised  and  mixed  with  it^  such  as  earth, 
sand,  powdered  glass,  eta;  but  the  difficulty  seems  to  be  to  find  some  meani 
of  introducing  the  protecting  salts  into  the  wood  less  expensive  skud  elabo- 
rate than  any  yet  proposed* 

The  present  methods  are  to  first  prepare  the  wood  b}*  kiln  dryings  to  do-  J 
prive  it  of  its  moisture  and  volatile  oils,  then  by  great  pressure  force  the 
preservatiTe  fluids  into  the  open  pores  of  the  wood ;  or,  to  exhaust  the  air, 
moisture,  etc.,m  vacuo  and  then  introduce  the  salts  by  atmospheric  pregsure 
alone.  Still  another  plan  is  to  displace  the  fluids  in  the  lumber  by  colum- 
nar pressure,  as  an  apothecary  displaces  one  fluid  with  another  in  prepar- 
ing his  tinctures;  all  of  which  methods  are  expensive  and  troublesome. 

An  English  clergyman,  by  soaking  the  wood  in  a  solution  of  tungstata 
of  soda,  succeeded  in  rendering  it  completely  imporvious  to  fire.  The  fol- 
lowwg  were  Bome  oi  his  e^tperiments :      Two  small  pyramids  of  stick* 
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^ere  made,  one  of  prepared  wood  and  the  other  of  unprepared  wood, 
Vhese  were  then  saturated  with  paraffin e  and  ifrnited.  In  the  case  of  the 
prepared  wood  the  paraffins  aaon  burned  itsolf  out  without  conimunieating 
pie  fiiiOieB  to  the  wood,  which  was  only  slightly  charred.  The  other  heap 
hiiriied  fiercely,  and  in  half  an  hour  was  reduced  to  ashea.  The  next  ex- 
Derimeot  was  made  with  two  wooden  huis^one  of  which  had  been  prepared, 
■rbile  the  other,  built  of  ordinary  Scotch  fir,  had  not,  A  etrong  fire,  suf- 
■cieot  to  ignite  the  bonses,  was  made  in  each,  and  the  effect  was  the  same 
Li  in  the  prerious  experiment  A  cheat  containing  a  parchment doeument^ 
■raft  treated  by  the  process  and  was  thrown  into  the  flames  when  at  tbeir 
peigkl,  and  wiis  taken  out  sometime  afterwards,  charred  indeed  on  the  oat- 
Kdef  but  uninjured  in  every  other  r«8peet.  The  ineide  was  quite  cool,  and 
mh^  wax  seab  on  the  document  were  intact.  Perhaps  the  most  important 
■rial  was  that  which  took  place  with  gunpowder.  A  government  keg,  which 
pad  been  rendered  fire*proof,  was  used>  A  paper  packet  containing  two 
piiQceB  of  gunpowder  was  put  in  the  bottom  of  the  kegi  and  a  sheet  of 
n>rciwo  paper  impregnated  with  the  tungstatc  was  pasted  over  it  and  dried, 
Rlie  kegi  which  waa  open  at  the  top,waa  turned  upside  down  andsurround- 
kd  by  shavings^  which  were  lighted.  A  fire  of  petroleum  and  shavings  was 
P^fpt  burning  on  the  top  fifteen  minutes  without  producing  the  slightest  ef- 
^■1  on  the  keg.  To  make  the  trial  still  more  complete,  the  keg  was  re- 
HIpBtd  again^  and  lighted  shavings  were  thrown  upon  the  gunpowder  pro* 
B^eled  only  by  a  ah^at  of  brown  paper-  The  paper  stood  the  test  admir- 
wbly,  and  the  solution  rejected  the  fire  so  thoroughly  that  the  paper  did  not 
lUiow  even  a  sign  of  charri  ng.  The  gunpowder  was  then  taken  out  and 
nloded/' 

f  JfasarSp  Moore  &  Woatherby,  of  England,  have  adopted  a  plan  for  the 
Inpreigiiatfon  of  wood  with  a  fire-proof  solution,  which  combines  with  the 
BBeobaiiical  processes  above  described,  a  chemical  action  involving  the  forma* 
koti  of  the  desired  salt  within  the  structure  of  the  wood.  After  kiln-dry- 
Mg  th«  tumber  to  be  acted  upon,  they  put  it  into  suitable  cylinders  where 
■Ime  and  water  with  sulphurous  acid  gas  are  forced  into  the  pores  of  thi» 
rwood  QDder  considerable  pressure,  the  theory  being  that  when  sulphurous 
laeid  iei  pa^ed  into  lime  under  pressure  a  sulphite  of  lime  (s  formed  which  is 
Isolahle  in  water,  capable  of  crystalixing  into  a  bi  sulphite,  which  is  readily 
^axidiaable  and  eonvertible  into  sulphate  of  limo  or  gypsum. 

Moat  of  the  sulphates  are  to  be  regarded  as  incombustible,  owing  to  their 
|:finiily  rmiftliug  oxidation,  but  sulphate  of  lime  being  probably  the  cheapest- 
^and  bi^t  non-conductor  of  the  heat  of  any  of  them,  is  moat  used  by  manu* 
fMimrtrsof  fire-proof  safes  and  for  similar  purposes,  and  hence  the  effort  of 
Ulitira.  M<>ore  k  Weatherhy  to  produce  it.  Of  course  their  process  is  too 
ltaq»#Mlir6  to  be  applicable  to  ordinary  building  materials;  hut  since  tha 
[  kils«drytiig  is  only  requisite  for  driving  oflT  the  turpentine  and  other  volatile 
uad  inflammable  oils,  I  um  not  sure  that  it  may  not  be  dispensed  wviU  \\sii 
l|ir«paTtng  many  of  the  lo<?se-^aiijed  and  n on -resinftua  woods  aft^4l4:kt\>u\\^ 
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ng  purpo&es^  j^ueh  as  poplar^  linn  or  baiswood,  cotton  wood  and  elm,  and  the 
impregnating  pracess  applied  directly  to  tbem  after  an  ordinary  eeasoning, 
Farther  than  this,  I  am  not  certain  that  by  first  saturating  each  woods 
with  lime  water,  and  then,  after  allowing  them  to  dry  out  again  in  the 
open  air,  subjecting  them  to  a  dilute  e^lution  of  sulphuric  acid,  the  mae 
reault,  namely — the  production  of  sulphate  of  lime  in  the  pores  of  thelum* 
b^,  would  not  h©  arrived  at. 

Still  further,  since  magneBia  resists  heat  equally  well  with  limef  and  has 
Bcver  yet  been  fused  or  volatilised  under  exposure  to  the  highest  tempfl^ 
atures,  I  would  suggest  that  timber  or  lumber, soaked  for  a  sufficient  length 
of  time  in  a  solution  of  sulphate  of  magnesia  might  acquire  fire-proof  qail- 
ities  equal  to  those  conferred  by  saturation  with  sulphate  of  lime. 

The  cheapest  method  which  has  yet  been  proposed  for  effecting  this  ob- 
ject is  that  of  utilising  the  natural  functions  of  the  tree  itself  for  the  piir- 
pose  of  effecting  a  more  complete  and  perfect  penetration  by  the  preserva- 
tive  solution,  the  force  of  the  ascending  sap  at  the  proper  season  of  theyw 
being  brought  into  requisition  to  convey  throughout  the  entire  extent  of  the 
tree  certain  silicious  and  phosphatic  solutions  which  had  been  introduced 
either  at  the  amputated  base  of  the  trunk  by  means  of  its  immersion  It 
vessels  of  the  preparation,  or  through  openings  made  in  the  living,  ataot!- 
ing  tree  with  augers  or  saws.    Since  it  is  well  known  that  various  coloring 
agents  may  be  introduced  into  living  trees  in  this  way,  it  is  altogether  poi- 
iible  that  they  may  also  be  impregnated  with  incombustible  salts  in  the  same 
manner.    Within  tho  past  few  days  I  have  heard  a  gentleman  from  Tens 
describe  a  grove  of  standing  trees  in  Fayette  county  in  that  state,  coveriai 
some  twelve  or  flfteen  acres,  which  had  been  petrified  in  so  perfect  a  condl- 
I  tion  that  ins^me  instances  not  only  the  trunks  and  larger  branches,  but ^ven 
I  the  smaller  boughs,  remained  in  situ.    He  also  stated  that  the  peculiar  ap* 
t  pearance  of  a  stick  of  wood  which  had  fallen  from  a  wagon  upon  which  it 
I  was  being  conveyed  to  a  farm  house  for  fuel,  attracted  his  attention  and  that 
upon  examination  it  proved  to  be  partially  converted  into  stone.    I  caa 
only  account  for  those  facts  by  supposing  that  the  silicification  of  these  tree* 
,  was  produced  by  the  absorption  of  the  mineral  through  their  roota  into  tbi 
•  pores  of  tho  wood  while  in  a  solubU  condition,  the  subsequent  evaporation 
of  the  solvent  through  their  leaves,  and  the  deposition  of  the  solid  sail 
within  the  substance  of  the  wood,  their  final  death,  being  possibly  from 
[  ibis  mechanical  obstruction  of  their  sap  channels,  and  their  apparent  com- 
I  plete  conversion  into  stone  by  the  dropping  away  of  the  bark  and  woody  fiber 
r  fVom  trunk  and  limbs  in  the  lapse  oi  time.    If  such  transformations  in  n*- 
ture  are  susceptible  of  such  explanation  it  seems  entirely  feasible  to  imitate 
them  artificially. 

My  own  experiments  in  this  directieu  have  been  confined  to  a  few  pleee* 
\  of  wood  found  lying  about,  and  are  not  as  cooclusive  as  is  desirable,  but  at 
I  the  same  time  tend  to  convince  me  that  the  means  of  saturating  common 
I       ding  m^teriaJs  with  incombustible  salta  at  so  inconsiderable  a  cost  m  ta 
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lace  them  within  the  reach  of  most  poor  men  dosiriDg  to  build  cottages 
>r  themselves  and  their  families,  are  much  more  ready  attainable  than  has 
litherto  been  supposed. 

IV.  I  deem  it  perfectly  proper  and  within  the  legitimate  Rcope  of  this 
Article  to  speak  of  the  prevention  of  fires  by  the  treatment  of  our  inflam- 
mable bedding,  curtains,  and  even  the  clothing  of  our  women  and  children 
with  certain  chemical  preparations,  which,  while  they  do  not  ordinarily  in- 
jure these  fabrics,  will  prevent  their  readily  taking  fire,  and  thus  additionally 
endangering  our  dwellings  and  other  buildings,  and  even  the  lives  of  our- 
selves and  families. 

Among  the  chemicals  whose  use  is  suggested  in  rendering  such  articles 
fire-proof,  are  common  salt,  which  is  highly  recommended  as  being  quite 
effectual  and  less  liable  to  injure  the  fabrics  than  many  of  the  others,  alum, 
borax,  tungstate  of  soda,  chloride  of  zinc,  a  mixture  of  tungstate  of  soda  (25 
parts),  phosphate  of  soda  (3  or  4  parts),  and  water  (100  parts)  ;  a  mixture 
of  sulphate  of  ammonia  and  gypsum;  a  mixture  of  alum  (3  parts),  copperas 
(I  part),  etc.    A  incombustible  starch  has  also  been  suggested,  composed 
of  a  mixture  of  phosphate  of  ammonia-magnesia  and  tungstate  of  soda  in 
starch  ;  another  composed  of  the  cystals  resulting  from  a  combination  of 
chloride  of  calcium  and  acetate  of  lime  mixed  with  starch  ;  and  still  another 
prepared  by  mixing  an  acid  solution  of  the  chloride  of  zinc  with  starch. 
These  starches  applied  to  the  fabrics  in. the  ordinary  way  have  been  found 
very  effectual  protectors  against  fire  in  many  instances. 

For  protecting  the  scenery  of  theaters,  curtains  and  other  movable  hang- 
ings, a  coating  of  water  glass,  with  a  little  glycerine  added  to  prevent  its 
cracking  and  breaking  off,  has  been  highly  spoken  of. 

y.  I  now  come  to  the  consideration  of  the  prevention  of  fires  by  me- 
ehanical  obstructions.  These  are  mainly  of  service  in  hindering  and  pre- 
Tenting  the  spread  of  the  flames  from  building  to  building,  and  consist 
chiefly  of  fire  walls  and  metal  roofs,  cornices,  shutters,  etc.  Very  little  can  be 
fiiid  about  the  first,  except  that  they  are  usually  entirely  too  low  to  be  of 
much  service,  my  opinion  being  that  no  fire  wall  less  than  six  feet  high 
will  afford  any  reliable  and  certain  protection  to  an  adjoining  building. 
Mr.  Vcsey  recommends  in  addition  to  the  ordinary  fire  walls  between  build- 
ings, the  carrying  up  of  walls,  between  blocks  of  buildings  separated  by 
alleys,  to  a  considerable  height  above  any  of  the  buildings,  for  the  purpose 
of  preventing  the  spread  of  conflagrations  across  such  alloys  or  narrow 
etreets. 

Metallic  roofs,  instead  of  lying  directly — i.  e.,  flat  upon  the  sheathing  be- 
neath, should  rest  upon  it  only  at  as  remote  points  as  their  proper  support 
rcqaires,  leaving  elsewhere  a  space  of  at  least  two  inches  between  them,  to 
prevent  the  heat  of  fires  passing  through  the  metal  and  igniting  the  wood 
l)eneath.  I  was  very  much  surprised  a  few  years,  since  to  observe  how 
readily  I  could  ignite  a  pine  board,  such  as  is  ordinarily  used  for  sheathing 
by  burning  a  handfbl  of  shavings  upon  a  piece  of  tin  roofing  placed  upon 
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it.  Thero  are  36TaraI  so  called  oompoeitioo  roofs,  which,  in  my  opiDion,  art 
better  protectors  againit  firo  than  metai,  bocauic  of  their  superior  noo-cas- 
d acting  properties* 

Wooden  cornices  are  the  most  dangerous  of  all  fire  traps,  and  should  b« 
prohibited  iu  all  citics»< 

Metalic  sliutters  are  oP  the  greatest  value  when  closed^  but,  1»eing  usually 
forgotten  until  it  ifi  too  late  to  close  them,  they  should  he  eo  coustrueied  s« 
to  shut  automatically  ttt  the  approach  of  danger.  One  means  proposed  for 
affecting  this  is  to  provide  them  with  springs  which  will  force  them  ibut 
upon  the  melting  of  the  fusible  metal  fastenings  with  which  they  are  to  bo 
held  open ;  but  as  these  springs  might  from  long  disuse  lose  ihdt 
elasticity,  or  the  hinges  their  mobility,  it  might  be  an  improvement  lo  hivt 
these  shutters  suspended  above  the  windows  by  means  of  catches  of  fusible 
metal  or  some  inflammable  material.  They  would  then  drop  of  their  own 
weight  when  the  catcher  were  melted  or  burned  by  the  approaching  flames, 
and  be  much  more  likely  to  assume  their  proper  places  than  ander  tUe  cir- 
cumstances first  named. 

YL  Before  clo&ing  this  branch  of  the  subject  it  may  be  w^ell  briefly  to 
consider  the  subject  of  spontaneous  combustion,  so  far  as  it  bears  upon  that 
of  the  prevention  of  conflagrations.  Th»t  certain  snbetances  under  csf* 
tain  circumstances  will  ignite  without  the  application  of  fire  or  other  ob* 
Tious  cause,  is  a  fact  too  well  esta Wished  to  require  proof,  but  In  this  con- 
nection J  shall  only  have  time  to  p^int  out  a  few  sets  of  circumstances  ua- 
der  which  such  spontaneous  combustion  has  occurred^  and  against  which 
we  should  guard  in  our  dweliiiigs  and  places  of  business  : 

1*  Common  soft  coal  containing  a  considerable  proportion  of  sulpburet 
of  iron  (iron  pyrites),  a  very  common  impurity  in  all  the  bituminous  coala 
of  this  region,  is  very  liable  to  ignite  spontaneously,  especially  when  wet, 
which  demonstrates  tlie  danger  to  bo  apprehended  from  the  very  commott 
practice  of  sprinkling  water  upon  the  coal  in  our  bins  and  cellars  to  lay  tbe 
dustp 

2.  Matches,  when  kept  in  considerable  quantities  together,  arc  liable  to 
ignite  spontaneously,  owing  to  the  inflummability  and  oxidability  of  the 
phosphorus  contained  in  them, 

3.  Solar  heat  acting  upon  the  bisulphide  of  carbon,  used  in  all  India  rub* 
ber  factories,  bas  been  known  to  produce  it.  Also  it  has  occurred  in  waro- 
Jiouiies  where  rubber  blankets  and  clothing  were  stored.  Bo  well  known  is 
this  fact,  that  during  the  late  war  orders  were  issued  respectlog  the  separate 
storage  of  such  supplies. 

4  Nitric  or  sulphuric  acid  thrown  carelessly  around  upon  refuse  straw, 
wool  or  other  litter,  will  frequently  ignite  them. 

5.  Cotton  rags  or  almost  any  other  waste  saturated  with  oil,  used  in  la- 
tricaling  and  wiping  machinery^  have  the  property  of  spontaneous  combas^ 
ion  in  a  remarkable  degree  and  have  frequently  produced  serious  coufia- 
^twm  by  taking  fire  in  this  manner. 
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6.  Hmt  mough  to  communicate  fire  to  adjoining  inflammable  sub»taneos 
be  generated  by  tbe  slaking  of  iitne  and  the  rapid  fermentation  of  dam^^ 
ure,  leasee,  hay,  etc.,  wben  piled  in  largo  heaps. 
7*  Freshly  bamed  charcoal  is  eaid  ^Ho  hare  the  property  of  absorbing^ 
ptatnre,  and  rapidly  condensing  it  in  its  pores,  generating  thereby  so  mucli^ 
ml  that  it  is  set  on  fire." 

7*  Several  inatancea  have  been  publiehed  by  the  Ammcan  Journal  of^ 
ienee,  one  of  our  moet  reliable  aotentific  periodicals,  of  combnetion  taking 
ice  in  old  heaps  of  wood  aehe§  that  had  not  teen  added  to  or  disturbed 
^mny  way  for  months  before. 

It  is  believed  by  some  of  the  beat  chdmista  that  the  oscidatioo  of  irott 
ds  or  pipes  passing  through  or  in  confcaot  with  wood-work  haa  resulted  in 
»9Dtaneous  combustion  and  the  ignition  of  the  wood. 
10,  Scireral  cases  of  conflagration  on  land  and  sea  bare  been  reported  as 
s»d  by  the  concentration  of  the  sun's  rays  upon  inflammable  substances 
bin  apartments  by  means  of  mirrors  or  panes  of  ordinary  window  glass, 
other  these  cases  can  be  properly  classed  among  those  of  spontaneous 
bustion  may  he  questionable,  but  the  knowledge  that  flres  can  be  gener* 
Ibd  ID  th?8  way  may  load  to  the  solution  of  some  very  mysterious  cases»  us 
Al  M  warn  ue  to  aroid  the  posstbility  of  such  contingenciee  occurring. 

IT.  The  national  board  of  underwriters  in  its  late  meeting  at  ^ew  Yorki 
|Kirted  against  the  use  of  petroleum  as  a  lubricator  on  thegroand  that  its 
B  wsa  dangerous  and  the  cause  of  many  fires. 

This  bringi*  us  to  the  end  of  my  first  division  of  the  subject,  and  I  will 
pre  brit.*fly  take  up  that  of  the  extinguishment  of  fires  or  oon  flag  rat  ions  ua- 
•  (lie  following  heads^  viz: 

EXTtNOUISIIMKNT. 

L  Extinguishmetit  by  means  of  ordinary  water. 

2,  Extinguishment  by  means  of  water  holding  in  solution  gases  which 

[notj-sn|*porters  of  combustion. 
3.  Extinguishment  by  means  of  such  gases  applied  directly  to  the  flamed 
machinery. 
4.  Extinguishment  by  means  of  gasee  or  vapors  gone  rated  by  the  heat- 
or  combustion  of  certain  materials  with  which  tbe  timbers  were  coated 
|otKt*rwise  protected  previously  to  the  erection  of  the  building. 
I,    Extinguishment  by  means  of  water.    As  it  is  well  known  that  one 
the  eonatftuent  elements  of  water  is  highly  combustible,  while  the  other 
tho  essential  supporter  of  combustion,  and  also  since  it  is  a  fact  that  the 
^geti  Is  aeparatod  from  the  hydrogen  by  passing  the  vapor  of  water  ovor 
kn  filings  heated  to  redness  at  about  1501)'^      the  statements  published  by 
e  of  the  Chicago  and  Boston  paper  after  their  groat  fires^  that  the  vast 
koant  of  water  thrown  upon  the  burning  buildings,  by  its  decomposition 
B  r<ydiiction  to  its  gaseous  elements,  actually  fed  the  flamct^  had  a  degree 
plnusibrlity  about  it  although  probably  entirely  iucorrticU 
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Tho  action  of  wator  upon  fires  is  rather  mechanical  than  chemical, 
quenching  it  by  "physical  contact  with  tho  burning  body,  covering  it  and 
excluding  the  oxygen  of  tho  air.'*  Also,  *'it  instantly  reduces  the  tempera- 
ture of  ignited  substances  by  vaporization.  By  a  sudden  change  from  a 
liquid  to  a  vapor,  it  robs  the  substance  of  the  heat  necessary  to  keep  the 
up  the  combustion  and  thus  extinguishes  it.'* 

While  owing  to  its  extreme  abundance  and  cheapness  in  most  localities 
and  at  most  times,  water  is  tho  most  useful  and  serviceable  agent  in  the  ex* 
tinguishment  of  fires,  yet  from  tho  damage  done  by  it,  the  difficulty  of  ap- 
plying it  under  all  circumstances  and  the  immense  amount  required  to  sab-  . 
due  an  ordinary  fire,  it  will  not  be  surprising  if,  before  another  century  •. 
elapses,  it  will  have  been  superseded  by  other  agents  more  effective  and  lest  ■ 
objectionable. 

Numerous  means  have  been  proposed  for  rendering  its  use  more  effective  | 
and  its  application  more  immediate  and  direct  than  at  present,  when  we  de-  ; 
pend  almost  wholly  upon  our  fire  departments,  and  are  obliged  to  await  , 
the  arrival  of  the  steam  fire  engine  with  its  terrific  floods  of  water,  which,  \ 
however  well  directed,  seem  in  many  instances  to  do  more  damage  than  ; 
would  have  resulted  from  the  fire  if  lefl  to  itself.    Much  good  will  be  ac-  ' 
complished  by  the  discovery  of  some  means  of  applying  this  agent  strictly 
as  an  extinguisher,  in  quantities  regulated  to  the  amount  of  fire,  in  place  of 
the  present  plan  of  applying  it  in  volumes  ten  if  not  one  hundred  timei 
more  copious  than  is  requisite,  i,     mathematically  requisite,  for  the  mere 
extinguishment  of  the  flamcp. 

One  plan  proposed  for  regulating  tho  quantity  and  force  of  the  water  ap- 
plied to  fires  is  that  of  stand  pipes  in  factories  and  warehouses,  filled  firom 
the  water-works  or  from  tanks  overhead  and  running  from  basement  to 
roof,  with  appliances  of  hose  and  nozzle  on  each  floor,  and  upon  the  roof, 
so  that  they  can  be  brought  to  bear  instantly  at  the  points  whore  they  are 
required. 

Perforated  pipes  placed  along  the  ceilings  of  rooms,  above  the  stages  of 
theaters  and  over  those  localities  in  workshops  and  stores  where  inflam- 
mable materials  are  exposed  and  handled,  may  be  found  of  the  greatest  use, 
having  the  advantage  over  engines  of  being  always  at  hand  and  ready  for 
use,  and  of  applying  tho  water  in  quantities  appropriate  to  the  occasion, 
just  where  needed  and  without  unnecssary  or  injurious  violence. 

Nelson  Carl  proposes  to  carry  pipes  upon  the  roofs  of  buildings,  to  per- 

'  form  the  double  purpose  of  wetting  them  in  case  of  fire,  and  thus  prevent- 
ing their  ignition,  and  also  of  acting  as  conductors  of  lightning.  Particu- 
larly would  such  contrivances  as  those  described  above  be  found  extremely 

i  efficacious  in  very  tall  buildings,  where  the  water  thrown  by  the  engines 
only  falls  upon  them  in  spray  and  is  converted  into  steam  or  driven  away 

!  by  the  heated  currents  of  air. 

II.    It  is  very  apparent  that  if  we  can  mix  with  the  water  used  for  ex- 

,  tinguishing  conflagrations  some  gas  which  is  itself  an  extinguisher  of  flames, 
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w*  shfUl  increaf^e  the  efEcieocy  at  the  water  and  at  the  same  time  reduce 
^mqnaiitttj  require^],  thiiB  taking  at  least  one  step  in  the  direction  iDdiea- 
t«d  in  the  foregoing  paragraph. 

The  principal  gases!  which  are  iolublo  in  water  and  also  incapable  of  ©ap- 
poriing  combnation,  are  carbonic  acid  gas  and  eulphurous  acid  gae,  both  of 
which  are  readily  and  cheaply  produced  and  easy  of  application  for  the  de- 
lired  purpose.  Carbonic  acid  gas  is  soluble  in  water  to  the  extent  of  about 
folume  for  volume,  and  is  so  well  known  as  an  extinguisher  oi  lire  that  it 
has  been  used  somewhat  during  many  ysars  for  the  suppression  of  confla- 
gratioDs,  both  in  the  well  known  Phillip's  Fire  Annibilutor/*  a  machine 
in  which  it  was  produced*  combined  with  steam  generated  at  the  same  time 
and  (creed  upon  the  flames  through  pipes,  and  more  recently  in  the  Babcock 
and  other  **  extinguisherft/'  in  which  it  is  generated  over  cold  water  which 
it  impregnates  and  forces  rapidly  out  by  its  expansion.  It  is  proposed  to 
eonsirui^t  similar  machines  for  the  generation  of  carbonic  actd  in  the  base- 
ments  of  factoriea  and  business  houses,  with  pipes  leading  to  varians  pop- 
tiODS  of  the  building,  by  means  of  which  this  gaseous  water  can  be  speedily 
epared  and  applied  directly  where  it  is  demanded. 

The  English  Mechanic^  March,  1871,  published  a  deseriptiot*  and  lllustra' 
on  of  a  fire  engine  on  an  entiriily  new  principle,  which  consisted  incharg- 
ng  the  water  used  with  carbonic  acid  gaa  and  nitrogen,  obtaining  the  car- 
nic  acid  by  drawing  atmospheric  air  through  a  charcoal  fire  and  forcing 
into  a  tank  containing  water.  It  is  claimed  that  one  cubic  foot  of  thia 
lution  is  capable  of  doing  as  much  execution  in  extinguishing  Hames  as 
Ity  cubic  feet  of  ordinary  water,  and  in  one-twentieth  of  the  time.  Whether 
li  invention  has  been  brought  into  practical  use  I  do  not  know.  These 
bicies,  or  at  least  this  application  and  use  of  carbonated  water  or  vapor 
some  machine  have  the  elements  of  success  within  them,  since  one  gallon 
f  water  saturated  with  carbonic  acid  gas  is  equal  in  extinguishing  power 
ten  of  ordinary  water,  not  to  recapitulate  the  other  advantages  possessed, 
Sttlpburout*  acid  gas  is  soluble  to  the  extent  of  more  than  thirty  times  ltd 
^Inme  of  water,  and  is  utterly  incapable  of  supporting  combustion.  Be- 
ig  ht^avier  than  carbonic  acid  gas,  as  well  as  less  energetic  in  its  evolntioDf 
wilt  not  act  volntUarily  in  forcing  the  impregnated  water  through  pipes, 
il  on  iiccount  of  the  greater  amount  absorbed  by  the  same  quantity  of  wa* 
rand  it^  equal  Sre  quenching  qualities,  this  defect  might  be  profitably 
by  the  use  of  machinery  operated  by  other  forces* 
Dr,  Clanney's  fireextingaiahing  solution  consists  of  a  mixture  of  chloride 
monium  (sal  ammoniac)  and  water  in  the  proportion  of  five  ouncea 
e  Milt  to  one  gallon  of  water. 

ni.    The  next  suggestion  is  that  of  applying  gases  and  vapora  which 
non-supponcrs  of  combustion  directly  to  burning  substances  by  means 
uttitftbk  machinery.    In  many  instances  this  plan  is  applicable  where 
mihtr  water,  nor  water  saturated  with  gases,  can  be  viaed  ^ft^tlu^W^ilQt 
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instance  under  floors  or  within  partitions  in  buildings,  in  the  holds  of  ves-  - 
eels  and  in  mines.  * 

The  first  of  these  agencies  to  be  considered  is  steam,  which  from  itsal-  ^ 
most  universal  use  and  ready  applicability  to  such  cases,  becomes  a  vety  iin<-  V 
portant  and  effective  power.  Suppose  a  fire  originates  in  a  basement  0^  ^ 
other  underground  room  fVom  the  furnace  which  is  generating  the  reiy  , 
steam  subsequently  used  for  its  extinction ;  it  is  not  readily  accessible  tO  j 
firemen  with  their  hose  and  pipes,  neither  can  it  be  reached  with  waterCroA  ' 
buckets ;  but  with  no  loss  of  time  whatever  a  jet  of  steam  can  be  turned iip<Hl  7 
it,  the  doors  of  the  apartment  closed,  and  in  a  few  minutes  every  cornet  i 
and  cranny  will  bo  filled  with  an  overwhelming  and  certain  extinguisher.  : 

In  the  same  manner  steamships  and  steamboats  may  often  be  saved  fifOiC  - 
destruction  by  fires  originating  in  their  holds  where  no  amount  of  watsf  ] 
short  of  enough  to  sink  the  vessel  will  reach  them,  while  by  closing  tM  '' 
hatches  and  forcing  in  steam  through  pipes  connected  with  the  boilentW  | 
flames  will  be  very  soon  subdued  and  with  but  little  or  no  damage  to  tin  ^ 
cargo  from  the  extinguishing  agent. 

It  is  but  a  year  or  two  since  reports  of  a  terrible  fire  in  a  coal  mine  ii  = 
Pennsylvania  reached  us  through  the  newspapers ;  a  fire  which  raged  irre-  ^1 
pressibly  for  several  months,  doing  vast  damage.  After  exhausting  lU  p 
means  within  their  power  to  quench  it,  unavailingly,  the  owners  determined  \ 
to  try  the  effect  of  steam.  The  entrance  was  made  as  tight  as  possible  tai  \ 
immense  quantities  of  steam  forced  in,  which  fortunately  resulted  in  thf  ^ 
speedy  extinction  of  the  conflagration. 

Dr.  Weidenbusch,  of  WicsbadcD,  also  highly  recommends  steam  as  a  fin 
extinguisher,  and  gives  as  an  iilustratioD  of  its  efficiency  the  case  of  a  fae- 
tory  in  which  a  tiro  had  been  raging  unmanageably  for  two  and  one-half 
hours,  at  whieh  time  nteani  wan  turned  on,  and  in  half  an  hour  the  fire  was 
extinguiuhed,  although  there  were  no  means  of  confining  the  steam  to  any 
particular  locality  in  the  building. 

Carbonic  acid  ga8  has  also  been  brought  into  service  as  an  extinguisher 
under  similar  oircunistances,  both  on  land  and  on  shipboard,  sometime  mixed 
with  steam,  as  in  Phillip's  Fire  Annihilator,*'  sometimes  with  nitrogen 
and  sometimes  alone,  but  successfully  in  all  cases  whore  the  surroundiDgs 
were  favorable.  A  noted  case  is  that  of  a  coal  mine  in  England,  which  had 
been  on  fire  for  thirty  years,  but  which  was  extinguished  by  the  use  of  this 
gas  within  one  month  after  its  first  introduction. 

Sulphurous  acid  gas  may  also  be  rendered  very  useful  in  many  such 
cases,  and  is  peculiarly  adapted  to  them  from  its  requiring  no  special  ap- 
paratus for  its  production  or  application.  If  a  chimney  is  on  fire,  a  half 
pound  of  sulphur  or  brimstone  burned  in  the  fire-place  or  stove,  all  openings 
in  the  chimney  having  first  been  made  as  tight  as  possible,  will  in  two  min- 
utes extinguish  every  spark  of  the  fire.  If  a  fire  breaks  out  it  the  hold  of 
a  sailing  vessel,  the  use  of  steam  is  of  course  out  of  the  question,  and  there 
niBjr  be  no  means  at  hand  for  generating  and  applying  carbonic  gas ;  but  any 
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ene  eao  let  an  iron  pot  filled  witb  burning  brirastono  down  into  the  hold, 
*  the  hatches  and  thus  opting iiiflh  the  fir©  at  once.  The  chemical  action 
m  :  hese  cits^es  is  the  absorption  or  abstraction  of  the  oxygen  from  the  atmoi- 
r  e  by  the  snlphnroua  acid  gm  generated  by  the  burning  brimstone  and 
til*,  consequent  inability  of  the  residue  to  etipport  the  combustion. 

IV,    The  last  BUgg^ition  I  shall  make  is  the  extinguishment  of  fires  by 
seaoA  of  Tapore  or  gases  generated  from  the  heating  or  burning  of  eertaia 
ma t4i rials  with  T^-hich  appropriate  portions  of  buildings  were  coated  or 
otherwise  protected  previous  to  their  erection.    It  may  s&em  paradoxical  to 
iay  that  a  fire  may  be  made  to  estinguiish  itself,  but  I  am  not  at  all  certain 
thai  It  liek  an  impossible  thing.    Suppose,  for  inatance,  that  we  were  to  coat 
Hie  joiitto  ander  our  floors  with  a  mixture  of  flour  of  sulphur  and  glue.  Whem 
the  fire  that  we  will  assume  to  be  burning  reaches  these  joists  in  the  confined 
•|Miei»  between  the  floor  above  and  the  ceiling  below,  the  sulphur  will  be  ig- 
Qjlod  at  ocice,the  fumes  ©f  sulphurous  acid  gas  given  off  copiously^  the  oxy* 
g9n  of  the  air  absorbed^  and  the  fire  oxtinguished  by  its  own  act ;  and  so 
With  any  other  ga«*aous  oon -supporter  of  combustion  that  we  may  conceive 
to  be  generated  by  heat    I  have  never  heard  of  this  idoa  being  put  into 
lice,  but  I  see  no  reason  why  it  should  not  succeed. 
Bleam  has  also  been  made  to  act  in  this  very  capacity  by  being  gener- 
in  CMOS  of  fire,  from  vessels  of  water  placed  between  the  outer  and 
ner  doors  of  iron  safes  and  vaults,    A  remarkable  case  of  this  kind  was 
ried  in  tho  Journal  of  Applud  Science  (Beaton),  which  was  in  brief  as 
Hows  :    Vesaeb  of  water  were  kept  not  only  between  the  outer  and  inner 
init  but  also  inside  the  vault  itself,  and  when  the  great  fire  occurred  the 
It  was  the  most  perfect  protection  of  its  contents  imaginable.  When 
e  fir©  approached  this  vault  th©  heat  at  the  outer  door  converted  the 
r  within  into  steam,  which  had  the  effect  to  keep  the  temperature  of 
«  Interior  so  low  that  not  only  were  the  papers  deposited  within  not  de- 
pyed  after  several  hours'  exposure  to  intense  heat,  but  they  were  actually 
ibarmiK],  and  the  wooden  vosseis  in  which  the  water  had  been  placed  were 
Thia  suggests  ideas  well  worth  following  out  to  a  greater  extent  in 
ctiee  than  I  am  aware  of  having  been  done,  and  1  do  not  doubt  that  the 
ifwil  important  results  nmy  be  secured  by  an  intolligent  and  aciontific 
oi  of  experiments  in  this  direction. 

This  conclndes  all  I  have  to  say  tonight.    There  is  a  very  small  propor* 
n  of  original  matter  in  this  paper,  but  if  by  gathering  these  facta  and 
ggiestloDs  together  from  a  great  number  and  variety  of  sources  and  giv< 
'tbem  to  yon  in  a  condensed  fbrm,  with  some  attempt  at  thoir  arrange- 
la  proper  order  and  sequence,  1  have  either  added  anything  to  your 
of  information  or  furnished  you  something  now  and  practical  to 
of,  I  shall  have  accomplished  all  that  I  had  in  view  in  preparing  it. 
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THE  ATMOSPHERE  IN  ITS  RELATIONS  TO  VEGETATION. 

Few  of  our  readers  need  to  be  told  that  the  greater  part  of  the  nutriment 
of  plants  is  derived  from  the  atmosphere.  The  fabled  food  of  the  chameleon 
is  the  real  food  of  the  whole  vegetable  world.  It  may  indeed  be  asserted 
that  all  the  constituents  of  plants,  except  the  ash,  are  of  atmospheric  origin. 
Not  that  crops  draw  their  supply  of  nitrogen  directly  from  the  air,  or  per- 
haps in  all  cases  their  entire  supply  of  carbon ;  but  the  ammonia,  nitric 
acid,  and  carbonic  acid  which  they  get|from  the  soil  are  themselves  derived 
from  the  atmosphere.  By  nitrogenous  manuring  we  are  in  fact  simply 
furnishing  our  crops  with  nitrogen  previously  obtained  from  the  air  under  t 
different  set  conditions. 

The  atmosphere  is,  however,  to  a  limited  extent  an  original  source  of 
food ;  it  merely  forms  part  of  a  great  circle,  and  is  itself  supplied  with  car- 
bon, and  partly  also  with  nitrogen,  trom  the  exhalations  of  the  earth.  Tiie 
organic  parts  of  plants  and  animals  are  resolved  by  the  process  of  decay 
into  gases,  which  pass  into  the  atmosphere  and  are  universally  diffused  for 
the  benefit  of  growing  vegetation.  The  nature  and  amount  of  the  varioitf 
constituents  of  the  atmosphere,  and  the  manner  in  which  they  are  assimi- 
lated by  plants  and  the  soil  are  clearly  questions  of  the  highest  interest  to 
the  student  of  scientific  agriculture. 

The  atmosphere  furnishes  our  crops  an  abundant  supply  of  carbon  in  the 
form  of  carbonic  acid  gas.  At  Rothamsted,  England,  wheat  crops  contain- 
ing on  an  average  about  a  ton  of  carbon  to  the  acre  were  taken  from  the 
land  for  twenty-thee  successive  years,  though  no  carbon  was  returned  in  the 
manure,  and  the  experiment  might  have  been  continued  for  an  indefinite 
period  with  similar  results.  This  vast  amount  of  carbon  has  certainly  been 
obtained  from  the  atmosphere. 

The  percentage  of  carbonic  acid  present  in  the  air  has  repeatedly  been 
made  the  subject  of  scientific  investigation.  Herr  Schulze  at  the  experi- 
mental station  at  Rostock  determined  the  amount  of  carbonic  acid  present 
each  day  for  three  years.  The  variations  observed  were  not  great,  the 
largest  quantity  of  carbonic  acid  found  being  3.44  volumes,  and  the  small- 
est quantity  2.25  volumes  in  10,000  volumes  ot  air,  the  mean  of  all  his  re- 
sults being  2.92  volumes  of  carbonic  acid  in  10,000  of  air.  This  proportion 
— 3  to  4  volumes  in  10,000 — is  the  quantity  which  has  most  usually  been  ob- 
tained. If  we  take  3.5  as  a  mean  number,  then  1  lb.  of  carbon  will  be  con- 
tained in  about  3500  cubic  yarda  of  air  of  the  ordinary  temperature  and 
pressure.  As  we  have  just  seen  that  a  good  wheat  crop  is  capable  of  remor- 
ing  one  ton  of  carbon  from  the  air  in  the  course  of  a  few  months,  it  is  evi- 
dent that  the  constant  renewal  of  the  air  by  winds  perfectly  compensates 
for  the  small  fraction  of  carbon  it  contains. 

The  amount  of  carbonic  acid  in  the  air  is  rather  less  at  the  surface  of 
A  than  on  land.    It  is  at  sea  greater  in  the  day  than  in  the  night,  bat 
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•n  land  the  reverse  is  the  case,  especially  in  the  neighborhood  of  vegetation, 
s  recently  shown  by  Truchot.  Plants  continue  to  produce  carbonic  acid 
n  the  night  as  in  the  day,  but  in  daylight  the  decomposition  of  carbonic 
icid  is  so  great  that  none  is  evolved,  while  in  the  night  evolution  takes 
>lace.  According  to  Truchot  the  proportion  of  carbonic  acid  in  the  air 
liminishes  with  an  increase  of  altitude,  and  is  less  on  mountains  than  in  the 
ralleys.  This  is  probably  the  case,  as  the  carbonic  acid  of  the  air  is  sup- 
)lied  by  exhalations  from  the  earth. 

Truchot  has  also  made  some  experiments  on  the  influenee  of  altitude  on 
he  amount  of  ammonia  present  in  the  atmosphere.  The  greatest  altitude 
employed  for  observation  was  the  summit  of  the  Pic  de  Sancy,  about  6000 
:ect  above  the  sea.  There  appeared  to  be  a  distinct  increase  in  the  amount 
3f  ammonia  at  considerable  altitudes,  and  the  quantity  was  apparently 
^eater  in  foggy  than  in  elear  weather.  The  largest  quantity  of  ammonia 
round  was  1  lb.  in  about  107,289  cubic  yards,  and  the  smallest  amount  1  lb. 
in  640,262  cubic  yards  of  air. 

The  ammonia  in  the  air  is  probably  derived  entirely  from  exhalations 
from  the  earth,  though  Schlosing  believes  that  a  portion  of  it  emanates  from 
the  ocean.  The  nitrates  washed  into  the  sea  in  vast  quantities  by  rivers 
Kre,  in  his  opinion,  converted  first  into  food  for  marine  plants,  and  on  the 
death  of  these  plants,  or  of  the  animals  feeding  on  them,  a  part  of  the  nitro- 
^n  is  returned  to  the  air  as  ammonia. 

Of  nitrous  acid  the  air  has  undoubtedly  an  original  source  in  the|plectric 
lischarges,  silent  or  otherwise,  which  are  continually  occurring.  It  is  well 
known  that  nitric  acid  is  produced  whenever  an  electric  spark  passes 
through  the  air,  and  it  was  supposed  that  the  ozone  produced  by  the  spark 
iras  capable  of  oxidizing  nitrogen  into  nitric  acid.  This  property  of  ozone 
if  established,  was  clearly  of  great  importance,  as  ozone  is  apparently  given 
>ff  in  small  quantities  by  plants  in  sunshine,  and  vegetation  would  thus  it- 
lelf  afford  a  supply  of  combined  nitrogen.  But  according  to  Carius,  who 
bas  thoroughly  investigated  the  subject,  ozone  is  quite  incapable  of  oxidiz- 
ing free  nitrogen  ;  it  will,  however,  oxidize  ammonia  into  nitrites  and 
titrates,  and  doubtless  converts  into  nitric  the  nitrous  acid  produced  by 
electric  action. 

Another  oxidizing  substance  present  in  the  atmosphere  is  peroxide  of 
lydrogen.  The  conditions  under  which  it  occurs  have  been  studied  to  some 
extent  in  Germany,  but  the  results  as  yet  obtained  are  not  very  definite. 

The  total  amout  of  combined  nitrogen  which  is  brought  to  the  soil  an- 
nually in  the  form  of  rain  was  determined  some  years  ago  at  Kothamsted. 
Bret.«5chneider  more  recently  has  given  the  results  of  six  years'  observations 
%t  the  experimental  station  of  Ida-Marienhutte  where  the  average  rainfall 
is  about  22.5  inches.  The  quantity  of  combined  nitrogen  (ammonia  and 
nitric  and  nitrous  acid)  contained  in  the  rain,  varied  during  the  six  years 
from  6.32  lbs.  to  12.61  lbs.  per  English  acre,  the  average  being  9.94  lbs.  As 
ire  remarked  last  month,  the  fertilizing  influence  of  snow  \a  d\xv^  X^o XYk^ 
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gen  compoundR  which  it  brings  dowD  from  the  atmosphere.  According  to 
j  the  experiments  made  four  years  ago  by  Vogel  at  Manich  (brieflj  referred 
I  to  in  the  Journal  for  May,  1873),  freshly  fallen  snow  furnished  water  con- 
I  taining  .003  gramme  of  ammonia  to  the  litre ;  and  snow  that  had  lain  twenty- 
I  fours  on  a  field  which  had  been  manured  the  previous  autumn  was  found, 
I  when  melted,  to  contain  .012  gramme  to  the  litre.  The  whole  amouot 
;  brought  down  by  rain  and  snow  must  constitute  no  ipsignificant  fraction 

of  the  nitrogenous  food  of  plants. — Boston  Journal  of  Chemistry. 
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i 

j  SXCS88  OF  ELASTIC  LIMIT. 

The  limit  of  elasticity  is  generally  defined  as  that  stress  per  square  unit 
beyond  which  permanent  changes  of  form  occur,  while  under  less  stresses 

I  the  body  returns  to  its  former  condition.  Beferonce  is  made,  not  to  sudden 
ohangcA  in  stress  and  shocks,  but  to  gradually  increasing  strains.  But  the 
definition  is  theoretically  worthless,  for  a  limit  so  definite  is  not  probable, 
and  much  loss  is  it  proven.  On  the  contrary,  Hodgkinson  and  Clark  have 
observed  that  there  are  permanent  ohanges  of  form  under  very  small  loads. 
At  present  we  must  bo  content  with  defining  this  limit  with  Fairbairn,  as 
that  stress  below  whioh  the  changes  in  form  are  approximately  proportional 
to  the  forces,  while  above  this  they  increase  much  more  rapidly.  The 
words  "approximately"  and  *'much**  are  not  so  indeterminate  as  might  be 
supposed,  for  in  the  experiments  of  Bauschinger,  the  passage  beyond  the 
limit  of  elasticity  could  be  determined  very  precisely;  as  for  example  in 
tension;  '*for  with  the  same  increase  of  load  a  disproportionately  great 
elongation  occurred  at  once,  the  maximum  of  which  was  in  every  case 
reached  after  some  time."  This  sudden  elongation  must  be  credited  to  per- 
manent changes  of  form;  further  elongations  until  near  the  breaking  limit 
remain  proportional  to  the  stresses,  and  the  modulus  of  elasticity  is  always 
found  to  be  independent  of  the  latter.  In  the  first  definition  the  changes 
of  form  whioh  are  permanent  from  Bauschinger*s  point  of  view  are  neg- 

•  lected.  All  experiments,  up  the  present  time,  have  shown  that  when  the 
elastic  limit  is  passed,  the  tensile  resistance  is  considerably  increased,  while 
ductility  and  tenacity  diminish;  the  metal  becoming  brittle,  and  having 

I  little  power  of  resistance  to  shock.    In  experiments  at  the  Woolwioh  Arse- 

j!  naK  an  iron  rod,  four  times  ruptured  by  pull,  gave  the  successive  values  of 

t        •From  W«jraach*s  Work  on  the  Streogth  and  CalcuUtion  of  DimeiMioni  of  Iroa  tad  Stool  Coootne- 
D.  Vmd  »o9taind,  New  York. 
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ft:  3,520,  3,603,  3,978,  4,186;  Bauachinger  tor©  apiirt  a  piece  of  iron  aevea 
limeef  and  th©  resietanct?  increased  from  3,200  to  4.400. 

Paget  ioand  that  iron  chains  after  stretching  bora  a  greater  dead  weight 
bnt  had  less  reaistance  to  ehock,    Fairhairn  thought  all  these  phetiomenft 
could  be  explained  bj  the  hjpotheeis  that  the  reBi stance  of  all  the  parts 
was  not  at  first  called  into  action,  but,  like  ropes,  they  beeame  grnduaUy 
^fflrained  in  common  under  BUfficieut  load,    WHh  this  accord©  the  faca  that 
Ifiattdchlikger  obsorved  that  increase  of  reBlstance,  espcciaHj  in  rolled  iron, 
pwaa  ootablj  regular  when  the  stress  was  in  the  direction  of  the  fibres-  The 
'asalogy  holds  further;  for  a  rope,  when  tense  is  more  easily  broken  by 
^•bock.    And  this  osplaine  why  a  rod  under  eudden  increase  of  stress  breaks 
^more  readily  than  In  case  of  gradually  increasing  pall, 

When  the  limit  of  elasticity  is  passed,  this  limit  is  again  raised*  Tresca, 
I  in  tests  of  rails,  succeeded  in  pushing  the  limit  of  elasticity  to  near  the  limit 
erf  rapture,  so  that  it  was  less  by  about  oiie-tentb»    The  practice  hitherto 
jhaa  been  to  assume  as  permissible  stress  {b)  a  fraction  of  the  elastic  limit. 
fin  this  case  b  increases  with  the  number  of  loads.    But  the  material  be* 
m  more  brittle,  and  less  resistant  to  shock,  and  local  passages  beyond 
^etaatie  limits  are  not  excluded.    So  that  we  need  not  assent  to  the  of t en-ad- 
Tocated  opinion  that  a  test  of  material  beyond  the  elastic  limit  would  be  of 
f  Advantage.    It  is  worth  mention  that  the  increase  ot  resistance  with  the 
parage  beyond  each  limit  cannot  go  on  indefinitely;  but  a  diminution  must 
oeear  at  some  time,  unless  we  assume  that  with  very  gradual  increase  of 
i  and  longer  intervals^  the  original  resistance  becomes  greater  tbu 
initial  ultimate  strength. 

Kow,  if  passage  beyond  the  elastic  limit  can  work  unfavorably,  it  shoald 
be  permitted.    But  it  is  enough  to  know  that,  according  to  the  numer- 
i  experiments  of  Styffe  and  others  upon  all  sorts  of  iron  and  steel,  tbe 
l^raiio  of  elastic  limit  to  ultimate  strength  generally  lies  between     and  i^, 
ad  under  tbe  most  favorable  circumstances  seldom  reaches  |. 
Wertheiro  and  Styffe  have  attempted  to  establish  more  precise  definitions 
the  eliwtlc  limit,  but  as  they  are  not  better,  either  theoretically  or  prao- 
ically,  than  others,  it  would  be  superfluous  to  consider  them.    It  is  ainoe 
Like  iime  of  Hod^^kinson  and  Ciard  that  an  empirical  importance  has  at- 
ptaebed  to  this  limit;  and  it  is  still  very  narrow  in  its  scope,  because  tlie 
timit,  aa  above  defined,  is  of  no  avail  in  case  of  sudden  change  of  strain 
of  rvpeated  stresses. 
TIeat  made  experiments  to  determine  the  elToct  of  lapse  of  time  upon  a 
lead  load.    He  kept  wires  loaded  up  to  three-fourths  the  tensile  resistaaee, 
ring  thirty-three  months.    The  one  with^heavie^t  load  broke.    Vicat  in- 
{tom  this,  and  because  the  extension  seemed  to  be  proportional  to  tbe 
that  every  load  beyond  the  elastic  limit  would,  after  lapse  of  time, 
|»caii»e  ropture.   Considering  that  very  small  loads  cause  permanent  changea 
in  form,  it  would  bo  more  correct  to  infer  that  any  load,  if  given  time 
noQgb,  will  cause  rupture*    Fairbairn  thought  ho  could  \iro'y<aA\i\ft\i'^  \^\3a 
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on  cast-iron  girders.    But  we  do  not  find  that  the  results  of  his  experimenti 
warrant  his  conclusion.    But  the  fact  that  under  stress  beyond  the  elastk 
limit  the  ultimate  strength  increases,  leads  to  the  the  conclusion  that  se- 
curity against  dead-load  increases  with  time.    But  if  it  is  objected  thata 
decrease  may  follow  an  increase  of  ultimate  strength,  it  must  be  admitted, 
in  view  of  all  that  has  been  said,  that  the  influence  of  duration  of  dead-loid 
has  not  been  clearly  determined.    That  each  load  requires  a  certain  time  to 
cause  its  correspondent  permanent  change  has  been  known  since  the  time 
of  Hodgkinson  and  Worthcim,  and  also  accords  with  Fairbairn's  eomparieoB 
with  ropes;  and,  again,  it  has  been  observed  by  Bauschinger.   This  also  \ 
holds  true  for  further  changes  in  form;  and  if  a  rod  stretched  again  when  * 
released,  does  not  at  once  return  to  its  previous  condition,  a  so-called  see-  j 
ondary  action  takes  place.    This  was  observed  in  Kupffer*s  experimentii 
Thurston  thinks  that  in  this  he  has  discovered  a  new  phenomenon;  thit  I 
ultimate  strength  and  elastic  limit  increase  af\er  a  strain  greater  than  the  * 
latter,  continued  for  twenty-four  hours.    But  there  is  nothing  new  in  it, 
That  the  tensile  resistance  of  iron  and  steel  is  greater  under  the  action  of 
an  electric  current,  an<l  that  the  ductility  is  etfected,  now  one  way,  now  in-  - 
other,  by  dipping  the  metal  in  acid,  soem  to  be  shown  by  detached  experi- 
ments, but  this  needs  condrmation. 

INFLUENCE  OF  TEMPERATURE. 

The  influence  of  dill'eront  temperatures  upon  the  strength  of  steel  and 
iron  is  not  satisfactorily  oxjilainod.  With  respect  to  ultimate  resistanee 
only,  because  of  numerous  experiments,  has  their  been  a  growing  accord  e( 
views.  For  most  kinds  of  metal,  espeeially  for  iron,  the  ultimate  strength 
appears  to  increase  with  the  decrease  of  temperature  below  zero,  but  also 
to  reach  a  maximum  at  a  little  above  100°  C.  Within  a  certain  interval 
near  16°  the  resistance  is  quite  constant;  the  beginning  and  the  rapidity  of 
the  increase  and  the  position  of  the  maximum  are  dependent  upon  the  con- 
ditions already  considered. 

Fairbairn,  in  tension  experiments  with  bar  iron,  found,  in  one  case,  the 
resistance  at  0°  equal  to,  in  another,  1  per  cent,  higher  than  at  60®.  Thura- 
ton  found  in  torsion  experiments  a  decided  increase  of  strength  to — 12®. 
Spence,  in  experiments  in  bending  cast-iron,  found  at  —  18°,  a  strength 
greater  by  about  3.5  per  cent,  than  at  -f  15°.  At  higher  temperatures, 
Fairbairn  found  for  bolt  iron  the  maximum  of  ultimate  tensile  strength  at 
163°  41  per  cent,  greater  than  at  18°;  later  experiments  with  bar  iron  put 
the  maximum  at  213°.  A  commission  of  the  Franklin  Institute,  at  Phila- 
delphia, found  the  maximum  strength  15  per  cent,  greater  than  its  ordinary 
value  at  about  288°.  Styffe  has  published  the  results  of  numerous  experi- 
ments.   See  his  Table  VII. 

Beyond  the  maximum  the  ultimate  resistance  decreases  at  first  slowlj, 
but  verj  rapidly  at  red-heat.    In  this  respect,  too,  the  different  kinds  of 
metal  behave  very  dift'erently,  and  Ih^  diminution  may  possibly  be  the 
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quicker  and  more  rapid  the  lower  the  temperatare  of  the  metal  when  under 
■ie«*hanieai  treatment.  Tensile  resistance  Fairbairc  fonnd  to  diminish, 
from  202^,  where  it  was  about  the  same  as  at  ordinary  temperature,  a  low 
red  heat,  by  about  17  per  cent.;  up  to  ordinary  red  heat,  by  about  34  per 
cent.  Experiments  at  the  Franklin  Institute  found  the  ultimate  tensile  re- 
Bistance,  at  575**  lowered  by  0.66,  and  at  790®  by  0.33  from  the  ordinary 
value.  BauBchinger  observed  the  strength  of  puddled  plate,  transverse  to 
the  direction  of  rolling,  to  be  at  red  heat  780  kil.  (2,700  ordinary),  and  of 
rolled  iron  along  the  fibres,  50  (4,430  ordinary). 

These  results  are  of  importance  with  respect  to  constructions  exposed  to 
fire.  Kirchweiger,  of  Hanover,  regards  the  diminution  of  tensile  strength 
by  heating  as  the  cause  of  boiler  explosions;  attempting  to  prove  at  the 
same  time  that  a  boiler  filled  with  water  may  become  red-hot.  Bauschinger 
thinks  it  possible  that  the  continual  variations  and  differences  of  tempera- 
ture of  the  outer  and  inner  surfaces  may  diminish  the  cohesion  of  the 
laminae  of  the  plate;  the  inner  lamina)  bearing  a  disproportionate  share  of 
the  strain,  and  the  shearing  resistance  being  lessened. 

A  frequent  theme  of  discussion  is  the  influence  of  cold  upon  resistance 
to  sudden  changes  of  stress — shocks  in  particular.  It  cannot  be  denied 
that  more  axles  and  wheels  break  in  winter  than  in  summer.  Styffe  main- 
tains that  rupture  is  often  due  to  the  fact  that  the  parts  are  held  fast,  and, 
therefore,  cannot  yield  to  the  contracting  influence  of  the  cold  :  again,  for 
tires,  axles  and  rails,  the  effect  of  shocks  is  increased  by  the  diminished 
elasticity  of  the  ground. 

Sandberg,  in  an  appendix  to  the  English  translation  of  Styflfe's  work, 
maintains  that  these  are  not  the  principal  causes  of  breaking.  He  laid 
iron  rails  upon  granite  supports  which  lay  upon  granite  rocks,  so  that  the 
elasticity  of  the  foundations  might  be  the  same  in  any  season.  The  two 
halves  of  these  rails  were  tested  by  blows  with  a  380  kil.  ball  at  —  12**  In 
winter,  and  +  29**  in  summer;  and  it  was  found  that  at  —  12°  the  rail  could 
withstand  only  Ji  of  what  it  could  at  +  2U°.  This  showed,  at  least,  that 
there  are  some  kinds  of  iron  that  are  weakened  by  frost.  Styffe  had  tested 
only  under  dead  loads,  and  in  this  respect  his  results  were  trustworthy. 

Sandberg  also  found  this  peculiar  result:  that  Aberdare  rails,  which 
bore  in  summer  20  per  cent,  more  strain  than  those  from  Creusot,  in  winter 
had  30  per  cent,  less  strength.  This  could  bo  explained  on  the  hypothesis 
of  a  difference  in  constitution  which  affected  the  strength  unequally.  Fair- 
bairn  had  already  shown  the  unfavorable  effect  of  phosphorus  and  sulphur 
at  low  temperature;  and  San<iberg  thought  it  possible  that  different  results 
would  have  been  reached  had  the  metal  been  free  from  phosphorus. 

Unfortunately  the  chemical  constitution  of  the  rails  was  not  determined; 
but  it  seems  likely,  that  phosphorus,  which  always  diminishes  resistance  to 
shock,  may  operate  more  actively  at  a  low  temperature.  Its  effect  also  in- 
creases under  high  heat.  Styffe  found  that  the  grain  of  a  screw-bolt  <il 
phosphor-iron  was  so  affected^  that  a  single  blow  of  the  YvammcbT  \)tq>ba  \\*. 
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Sleelf  with  increasiDg  mixture  of  phospboms,  Imm  its  capacity  to  tttidergo 
rdpeatod  beating  wkboat  losing  it«  peculiar  prop^rtiee. 

In  the  year  1S71»  Joolo,  Fairbairn,  Speuce  and  HrockbaDk  co»trlbiit«t 
to  the  Man  eh  ester  Literary  and  Scientific  Society  four  papers  upon  tlie  IB* 
flnenee  of  cold  upon  iron  and  steel.  All  agreed  that  resie^tanee  to  dead  Utii 
waa  not  diminished  by  cold,  but  considerably  increased*  Broekbank  heli 
it  certain  that  cold  diminishes  resifitanee  to  shock;  tbig,  Joale  and  Fairbnim 
did  not  admit.  All  referred  to  experiments.  Ko  one  will  queation  the  m 
actness  df  Joule*B  tests;  but  the  testrpieceg  were  wires,  needles  and  nailt,W 
that  tho  results  may  not  hold  for  larger  piecefi;  while  Fairbarrn  and  Spinet 
tested  only  under  dead  load.  A  series  of  observations  by  Brockhank  con*' 
firm  the  results  obtained  by  Sandberg.  Rails  were  tested  with  blows;  and 
io  Jrosty  weather  they  had  far  less  strength  than  at  ordinary  tempcratai^: 
a  hollow  cast-iron  core-rod,  about  which  a  cylinder  had  been  cast,  cooM' 
down  to  —  TJ*^,  broke  square  and  smooth,  leaving  a  brittle^ooktng  surface, 
while  the  pieces  were  made  stiff  and  sound  again  by  heating*  A  rod  ef 
round  iron  of  best  quality,  of  38  mm.  diameter,  which  lay  a  week  expoMi 
to  frost  and  was  covered  with  ice,  broke  at  4^"^  under  a  single  blow  oft 
hammer  weighing  5.4  kiL 

All  authorities  admit  the  increase  of  resistance      tenBion  under 
Cftld,  though  they  deny  that  there  is  a  diminution  of  power  to  resist  ihi 
This  is  bad  reasoning.    It  is  certain  that  resistance  to  dead  load  i%  ii 
what  increased  by  frost;  and  besides  this,  according  to  Styffe,  the  d 
limit;  just  as  ie  the  case  under  hammering,  rolling,  hardening,  etc;  bill 
with  alt  tho  latter,  resistance  to  shock  increases,  there  seems  to  be  aor« 
for  a  contrary  judgment  in  the  first  case.    Styffe  has  proved  that  iron 
comes  stiffer  with  decrease  of  temperature;  agreeing  with  Sandberg. 

Thurston  concludes  from  results  of  hie  experiments  that  phosphorus  and 
other  substances,  inducing  cold  brittlenesSj  may  impair  resistance  to  sho^ 
at  low  temperatures,  which  seldom  occur;  and  that  in  other  cases  resistance 
to  dead  load,  as  well  as  to  shock,  is  increased  by  cold.  This  would  be  novel, 
but  it  must  first  be  proven,  Thurston's  test-machine  is  well  adapted  to  the 
lecture-room,  being  convenient  and  cheap;  but  it  is  not  suitable  for  scien 
tific  ezporiments  requiring  results  numerically  exact.  The  velocity, 
important  element,  is  not  regulated  ;  the  methods  of  measurement  are  much 
too  primitive  to  answer  to  small  differences  due  to  temperature;  and  it  ifi 
aot  to  be  taken  for  granted  that  torsion-testa  are  best  suited  to  determma 
the  properties  of  resistance  of  fibrous  and  laminated  metals. 

In  a  report  of  the  Musaachusetts  Railroad  Commissioners  (1874)  me^ 
tioned  by  Thurston,  it  is  said,  that  "  cold  does  not  make  iron  and  steel  hritr 
tie  and  unsuitable  for  mechanical  purposes,  and  that  it  is  not  the  hi  variable 
rule  that  the  most  breakings  occur  on  the  coldest  days,"  The  memb*'r!»hip 
of  the  Commission  ie  not  given,  nor  is  it  certain  what  kinds  of  metal  were 
under  consideration.  Bid  it  contain  a  large  percentage  of  phosphoraiif 
Were  the  milB  iron  or  steel?   It  haa  been  found  in  Northern  climatea 


— Canada,  Sweden,  and  HuBeia— tliRt  a  low  Bteel,  with  |  to  |  per  cen 
phosphorus,  was  affected  by  cold  much  lees  than  iron.  According  to  Sty ffe, 
there  is  no  authentic  caBa  in  which  good  steel  contained  movo  than  0.04  per 
e»nt.  of  phoaphorug-  though  in  one  English  iron  rail  th*5re  was  0,25  per 
mt.f  and  in  Dudley  iron  0,35, 

draw  the  following  conclusions  from  all  the  data  at  hand  :  (a J)  Iron 
ind  t»t^€l,  which  are  entirely  or  nearly  free  from  all  fore ig^n  materials,  hnve 
loither  their  reBiatance  to  dead  load  notably  increaned  by  cold,  nor  their  re* 
iiice  to  flhoek  dimin tithed,  (b,)  Certain  elements,  not  exactly  determiu- 
l,  bat  pbospborns  certainly*  very  much  diminish  resistance  to  ehock  and 
Iden  change  of  stress^  (Ct)  Tlie  question  cannot  be  detinitety  settled  un- 
tl  the  chemical  constitution  18  determined.  {dA  Statietics  of  results  io 
rmrm  and  c!)ld  latitudes,  in  summer  and  winter,  after  long  frost,  on  days  of 
idden  intensity  of  cold,  are  required. 

The  ahoye  has  reference  to  the  immediate  influence  of  temperature.  In 
egard  to  the  eifect  of  repeated  fthangea  of  temperature,  Wohler  conjectures 
I  that  frequent  vibrations  of  molecules  caused  by  heat,  h  aTe  the  same  elfeet 
I  in  destroying  cohesion  as  vibrations  caused  by  external  forces.  Data  from 
lobfterTatian  have  not  been  obtained.  Spangenberg,  after  examinatton  of 
be  &acture  surface,  did  not  adopt  this  hypotheBie.  Banschinger,  after  t€st- 
boiler-iron,  thought  it  possible  that  the  strength  of  the  plate  was  weak- 
titled  by  long  action  of  the  fire.  But  this  decides  nothing  as  to  the  effect  of 
Bpeated  influences.  If  Wohler's  hypothesis  is  correct,  wo  should  recoguiso 
change  of  temperature  a  cause  of  destruction »  not  only  of  metals,  but  alio 
ftll  other  solid  bodies.  And  safety  co-efficients  would  be  of  no  avail  for 
lif  w©  ahould  make  one  beam  twice  as  large  as  another,  each  half  of  the  first 
(wottld  be  as  much  affected  as  the  whole  of  the  second.  In  any  case,  bridges 
id  botldings,  which  are  subjected  to  only  slight  variations  in  temperatui 
llcertnioij  be  more  likely  to  fail  from  other  causes. 


PAVING  COMPOSITIONS. 

h.  W.  Sinsabaugh,  of  the  United  States  Patent  Office,  has  compiled  a 
iO«i  excelleot  digest  of  ail  patents  granted  for  paving  and  roofing  composi- 
ioos  ap  to  January  I,  1876, 

Scarce  n  week  passes  that  inquiry  is  not  made  of  n»  concerning  som©  I 
V  method  of  forming  asphalt  paving  composition.     For  information  of 
(iitcb,  wo  will  republish  the  English  and  American  patents  granted  for  such 
mpouods  for  1874-5, 

Bichardson,  James  P, ;  March  30,  1876;  No.  161,550.  Application  filed 
lAugiiit  1,  1S^74. — ^Five  pounds  copal-gum,  20  pounds  asphaltum,  and  40  gal- 
lions  coal-tar  are  thoroughly  mixed  and  commingled  by  the  aid  of  heat, 
|«&d  wfet^n  properly  combined,  broken  stone,  ashes,  or  equivalent  material 
|ia  mdded  to  form  a  plastic  mass.  This  is  applied  to  the  road  while  still  hot.  j 
iii  rolled  heavily  until  perfectly  solid. 
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Claim  :  The  composition  of  copal-gum.  asphaltnm,  and  coal-tar,  alone 
mixed  with  crashed  etone.  ashes,  or  equivalent  material,  for  the  formation 
of  pavemeDtfi.  carriage- wa vs.  and  the  like,  as  herein  described. 

Stow,  Henry  ;  October  11,  1875;  No.  168.805;  application  filed  July 
20,  1^175. — Hard  presscKi  bricks  (previously  saturated  with  a  composition  of 
dO  parts  coal-tar  pitch,  4  parts  kerosene  or  dead-oil.  4  parts  unslaked  lime, 
and  two  parts  sulphur),  are  laid  in  such  a  manner,  either  on  their  sides, 
edges,  or  ends,  as  to  leave  interstices.  The  interstices  are  filled  and  the  en- 
tire surface  covered  with  broken  stone,  gravel,  or  sand,  well  saturated  with 
pitch,  and  heavily  rolled.  On  this  foundation  is  spread  a  composition  of  S5  i 
parts  coal-tar  pitch,  3  parts  dead  oil  or  coal-tar,  8  parts  unslaked  lime,  4 
partii  sulphur,  and  sufiicient  clean  sharp  sand  to  bring  it  to  consistency  or 
mortar. 

Claim:  1.  A  pavement  composed  of  hard-burned  bricks  placed  on  an 
earth  foundation,  with  intervening  spaces,  cells,  or  recesses  for  the  top  dress- 
ing to  bed  into  and  thereby  firmly  unite  with  the  brick  substructure,  and  so 
prevent  peeling  off,  as  described  and  represented. 

2.  In  a  pavement  having  a  hard  brick  foundation,  laid  with  intervening 
spaces,  cells,  or  recesses,  a  concrete  top-dressing  composed  of  coal-tar  pitch, 
dead-oil,  or  coal-tar,  unslaked  lime,  sulphur,  and  broken  stone,  gravel,  or 
sand,  prepared  and  applied  substantially  as  herein  described  and  represent- 
ed. [Drawing.] 

Thormann,  J.  II.  and  Brumshagen,  F. ;  August  10,1875;  No.  166,486; 
application  filed  July  22,  1875. — This  invention  relates  to  that  class  of  con- 
crete pavements  or  floors  which  are  laid  in  sections  in  imitation  of  stone 
flagging,  and  consists  in  cementing  the  sections  together  with  white  lead. 

Claim  :  A  pavement  or  floor  composed  of  concrete  flags  or  blocks,  sep- 
arated by  interposed  layers  of  white  lead,  substantially  as  and  for  the  pn^ 
pose  specified.  [Drawing.] 

Tucker,  J.  C. ;  November  16,  1875;  No.  170,132;  application  filed  Jnne 
11,  1875. — Artificial  stone.  This  invention  relates  to  certain  improvements 
on  tliat  class  of  artificial  stones  described  in  his  patent  No.  128,680  and  re- 
issue No.  5,043. 

The  present  improvement  consists  in  a*  compound  of  70  parts  iron-slag, 
20  parts  asphaltum  or  other  bituminous  material,  and  10  parts  animal,  veg- 
etable, or  mineral  fibre. 

Claim  :  An  artificial  stone  produced  by  combining  slag  with  asphaltum 
or  other  bituminous  material  while  in  a  heated  state,  and  with  an  animal,  veg- 
etable, or  mineral  fibrous  material,  in  sheet  or  block,  with  or  without  pres- 
sure, substantially  as  set  forth. 

Von  Versen,  F.  and  Bickel,  John ;  July  20,  1875 ;  No.  165,896  ;  applica 
tiori  filed  June  24,  1875. — Paving  blocks  are  made  of  a  composition  of  21 
parts  protoxide  of  iron,  50  parts  ferruginous  silica,  and  25  parts  pulvericei 
quartz.  The  compound  is  properly  tempered  with  water,  and  molded  ini« 
blocks  having  longitudinal  grooves  on  their  edges  to  receive  the  cement  fo 
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n  I  ting  thorn.  The  blocks  aro  burned  in  a  kiln  until  their  surfaces  are 
itrified. 

Claim  :  A  paving  block  or  tile  composed  of  the  ingredients  hereinbe- 
>re  stated,  and  burned  until  a  vitreous  surface  is  produced,  with  or  without 
le  grooves  a  and  channels  h  or  either  of  them. — MineSj  Metals  and  ManU" 
ictures. 


METEOROLOGY. 


THE  CAUSE  OF  MIRAGE. 

Mirage  (pronounced  Me-razho)  is  derived  from  the  Latin  miror,  a  look- 
Dg  glass.  It  is  the  optical  phenomenon  by  which  objects  are  seen  as  if  re- 
iected  from  a  mirror  or  appear  suspended  in  the  air.  Sometimes  the  figures 
)f  objects  seen  suspended  are  inverted.  The  facts  plainly  indicate  that  in 
lome  way  the  atmosphere,  when  this  phenomenon  occurs,  is  in  sueh  a  physi- 
»1  condition  that  it  acts  like  a  mirror.  What  is  the  cause  that  produces  at 
imes  this  physical  condition  in  the  atmosphere? 

I  have  compared  the  dates  of  several  hundred  cases  of  this  phenomenon 
with  the  local  condition  of  the  atmosphere  where  the  case  has  occurred,  and 
ind  that  fully  ninety  per  cent,  of  the  phenomena  occur  under  a  high  ba- 
rometer, and  the  remainder,  not  exceeding  ten  per  cent.,  under  a  low  ba- 
rometer. Not  only  is  this  the  case,  but  the  phenomenon  invariably  occurs 
rhen  there  is  a  calm,  or  at  most  only  so  light  a  breeze  as  to  be  scarcely 
>erceptible.  The  calms  indicate  that  the  phenomenon  occurs  at  or  near  the 
centres  of  both  high  and  low  barometers.  An  inspection  of  the  daily  maps 
^{  the  Signal  Service  shows,  that  either  a  high  or  low  barometer  is  central, 
>r  nearly  so,  over  the  locality  whore  the  phenomenon  occurs.  Those  facts 
it  once  point  out  the  direction  in  which  we  must  look  for  the  explanation 
>f  the  phenomena. 

Those  who  have  carefully  road  what  I  have  written  in  elucidation  of  the 
undamental  principles  of  meteorology,  know  that  I  hold  high  and  low  ba- 
'ometers  are  electric  phenomena.  In  short,  I  hold  that  every  centre  oi 
)oth  high  and  low  barometers  is  a  highly  charged  electric  point  on  the  sur- 
aco  of  the  earth;  the  point  negatively  electrified  under  the  high  barometer 
}j  induction  acting  upon  and  by  attraction  pulling  down  the  positively 
iectrified  air  in  the  clear  sky — characteristic  of  high  barometers — and  the 
dectric  point  in  the  centre  of  low  barometer,  being  acted  upon  by  induction 
rem  the  overhanging  positively  electrified  cloud — for  a  cloudy  sky  char- 
iCterizes  the  low  barometer — sends  up  negatively  electr'\&Qd  a\t  ivn^  N^^^oit 
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to  the  positive  cloud.  Ilenee  in  both  inBtaBoes  high  eleeiric  tenBion.  or  as 
it  \^  culled^  electric  potentiality,  prei^aila  on  every  area  of  the  earth's  eariace 
covered  centrally  by  either  a  high  or  low  barometer,  A  carefal  considti* 
ation  of  these  facte  at  once  euggesta  whether  the  electric  condition  of, 
air  in  contact  with  and  immediately  over  the  intent  electric  point,  if 
the  caufle  both  of  the  reflection  of  light  whore  the  objects  are  mirrored  on 
the  &ky,  and  of  the  aberration  of  light  where  objects  below  the  horiAOi 
loom  up  €0  as  t%  aeem  above  it. 

The  mutual  correlation,  equivalence,  and  identity  of  the  phyiical  forces 
are  well  established,  and  with  well-informed  seientiBts  are  adnaitied  t^m. 
But  eur  knowledge  as  regards  the  behavior  towards  each  other  and  the  ac» 
tion  between  these  forces  is  yet  impertoet  and  in  its  infancy;  but  a*  far 
experiments  have  been  made  and  observation  has  extended,  the  restii 
show  that  there  is  a  mutaal  action  and  reaction  between  them;  and  ibA^ 
one  force  will  cause  the  influence  of  another  to  deviate  from  a  straight  liiilb 
and  forces  it,  measurably  at  least  to  avoid  collision  between  them. 

For  illustration  1  might  refer  to  the  action  of  crystalfe  m  regard  light. 
Crystals  unquestionably  are  formed  by  electric  action,  the  atoms  of  wbich 
they  are  composed  arranging  themselves  under  the  influenco  of  oppoeiti 
polar  forces*  It  is  found  that  light  is  more  readily  and  with  less  aberratiOfl 
fcmnsmitted  at  right  angles  to  the  axis  of  cryBtaiisatloD  than  along  this  aiir 
-^ben  a  crystal  is  suspended  over  a  helix  carrying  an  eleetric  current  H 
will  place  itself  with  the  axis  of  crystalization  longitudinally  to  the  hellXi 
that  across  the  coils  of  the  helix,  pointing  in  the  direction  that  the  helil 
throwB  its  magnetic  force.  If  it  be  suspended  over  a  straight  wire  carry- 
ing such  a  current^  it  will  place  itaolf  equatori ally  across  the  currents  that 
ie,  at  right  angles  to  it,  again  pointing  in  the  direction  the  current  throws 
its  magnetic  force.  These  lacts  show  that  the  crystal  is  affected  by  polir 
forcefl  exerting  influences  in  opposite  directions,  and  that  light  is  le^  ob- 
structed and  less  interfered  with  when  it  is  transmitted  at  right  angles  to 
the  line  along  which  these  forces  act,  than  along  with  or  parallel  to  thil 
line. 

Herr  Wiedmann's  experiments  show  that  crystals  havi^s  greater  eou- 
duciibility  of  electricity  perpendicular  to  their  axes  than  along  those  axei* 
Electric  currents  always  develop  Magnetism  at  right  angles  to  the  eoum 
of  the  current    For  illustration:  suppose  we  draw  figures  of  two  circleit 
and  arrows  along  the  line  of  the  first  circle  showing  that  an  electric  cur- 
rent flows  along  the  circumference  of  the  circle  in  the  same  direction  that 
we  yee  the  hands  of  a  watch  move  when  its  face  is  turned  towards  us,  Ar* 
rows  are  likewise  drawn  around  the  second  circle  so  as  to  show  that  th 
current  flows  in  the  direction  opposite  to  the  movement  of  the  hands  of 
watch  when  its  face  is  turned  towards  us.    The  electric  current  eircu latin 
in  the  first  figure  will  develop  boreal  or  northern  maguetism  on  the  side 
arc  standing;  and  that  of  the  second  circle  austral  or  southern  magnetism' 
on  the  same  side.    In  other  words,  when  the  progress  of  a  circulntinj^:  cur* 
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'ent  as  we  see  ft,  is  direct,  that  is,  with  the  hands  of  a  watch,  then  we  are 
aid  to  be  standing  on  its  front,  and  a  current  always  develops  boreal  mag- 
letism  in  its  front.  When  the  progress  of  an  electric  current  is  retrograde,  that 
contrary  to  the  hands  of  a  watch,  then  wo  are  standing  in  its  rear,  and  an 
lectric  current  always  developes  austral  magnetism  in  its  rear.  Hence 
he  cnrrent  of  our  first  circle  develops  boreal  magnetism  in  its  front,  which 
B  tarned  toward  us,  and  austral  magnetism  in  its  rear,  which  ia  turned 
kway  from  us;  and  the  second  figure  develops  boreal  magnetism  in  its 
iront,  which  is  turned  away  from  us,  and  austral  magnetism  in  its  rear, 
rhich  is  tarned  towards  us.    To  fix  these  laws  indelibly  upon  the  mind, 

have  only  to  remember  that  electric  currents  are  always  flowing  from 
Mt  to  west  through  the  strata  of  the  earth.  Suppose  we  could  see  these 
snrrents,  and  that  we  stood  off  in  space  opposite  to  the  north  pole  of  the 
MTth,  the  flow  of  the  currents  would  be  seen  to  be  direct:  hence  boreal 
magnetism  is  developed  at  the  north  pole.  At  a  similar  position  opposite 
the  south  pole,  the  movements  of  the  currents  would  bo  seen  to  be  retro- 
grade :  hence  austral  magnetism  is  developed  at  the  south  pole. 

Suppose  now  that  we  join  our  two  circles  with  first  figure  on  top,  they 
mill  form  the  figure  8.  If  we  now  commence  on  the  Icfl  side  of  the  lower 
loop  of  the  figure  8,  and  trace  the  current  through  and  around  the  entire 
■gare,  we  find  that  the  current  now  is  continuous;  bat  its  course  is  direct 
in  the  upper  loop  and  retrograde  in  the  lower.  If  these  joint  figures  rep- 
neent  two  atoms,  then  we  have  the  north  polo  of  one  atom  superimposed 
OTer  the  south  pole  of  the  other  on  the  side  facing  us,  and  the  same  on  the 
reversed  side,  or  the  side  turned  away  from  us. 

This  forms  a  magnetic  equilibrium  the  same  as  two  magnetic  needles 
umilarly  arranged  form  what  is  called  an  astatic  needle,  a  needle  that  is 
not  affected  by  the  earth's  magnetism.  This  is  supposed  to  be  the  principle 
upon  which  the  atoms  arrange  themselves  in  the  act  of  crystalization  along 
a  line  called  the  axis  of  the  crystal.  Hence  the  season  is  evident  why.  an 
electric  current  will  more  readily  pass  through  the  crystal  at  right  angles 
Co  the  axis  than  along  said  axis. 

Magnetism  is  not  a  primitive  physical  force,  but  is  an  attribute  of  elec- 
tricity. It  is  an  electric  effect,  and  is  caused  in  the  following  manner.  If 
we  subject  an  astatic  needle  to  the  influence  of  a  powerful  electric  current, 
then  the  astatic  condition  is  broken  up  and  the  ends  of  the  different  needles 
separate  and  swing  around  so  that  the  north  poles  are  together  and  the 
south  poles  also.  Or  if  not,  then  the  astatic  condition  is  destroyed,  for  the 
needle  which  has  its  north  pole  on  the  side  of  a  helical  current  where  aus- 
tral magnetism  is  generated,  will  have  its  boreal  magnetism  obliterated 
and  replaced  by  austral,  and  vice  versa.  In  fact  it  is  supposed  that  the 
wholtt  is  affected  by  an  atomic  change  of  position,  that  is,  the  north  poles  of 
the  atoms  swing  around  so  that  they  all  face  one  way,  and  consequently  all 
sooth  poles  of  the  atoms  face  in  the  opposite  direction. 

Soft  iron  when  placed  within  the  coils  of  a  helix  becomes  \Tx%\.^TiW^  v^xv. 
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electro-magnet,  and  as  instantly  loses  all  truces  of  magnetism  when  the 
current  is  broken.    It  is  supposed  that  in  soft  iron  the  atoms  swing  easily 
and  hence  the  instant  conversion  and  reversion  that  is  observed.   In  steel,  \ 
which  is  hard  iron,  because  carbonized  and  hence  compound,  the  atons  ' 
swing  only  gradually  and  that  by  coercion;  hence  though  steel  takes  on 
the  magnetic  influence  slowly,  yet  the  mai^netism  persists  after  the  current 
ceases  to  flow,  and  the  steel  bar  or  needle,  as  may  be,  remains  a  permanent  i 
magnet. 

A  ray  of  polarized  light  passing  through  a  transparent  medium,  is  de- 1 
fleeted  to  the  right  or  left  of  its  plane  of  polarization  according  as  the  trani* 
parent  medium  is  under  the  influence  of  the  north  or  south  pole  of  a  mag^l 
net.    A  polarized  heat  ray  passing  through  a  crystal  of  rock  salt  is  deflected: 
f^rom  its  plane  as  by  the  action  of  the  polos  of  a  magnet. 

These  cases,  we  think,  justify  the  inference  that  light  will  be  similariyi 
acted  upon  by  any  transparent  electrifled  medium.  Magnetism  is  an  effeetj 
of  electricity,  and  certainly  it  is  entirely  logical  to  infer  that  if  electricitjl 
causes  this  deviation  of  light  mediately  by  the  indirect  action  of  magnet^ 
ism,  then  it  can  and  does  cause  it  immediately  by  direct  action.  Air  is  ft 
transparent,  or  rather  translucent  medium.  That  in  calm  air  or  nearly  80,i 
under  a  high  barometer,  the  atoms  of  oxygen  and  nitrogen  have  greatest  ■ 
positive  electric  tension;  and  greatest  negative  electric  tension  under  a  low 
barometer,  are  facts  well  established  by  observation.  Deviation  of  the  rayi 
of  light  from  a  straight  line,  causes  the  phenomenon  of  mirage;  since  ex* 
perimont  proves  that  electric  media  cause  such  deviation,  hence  it  must  be 
inferred  that  the  abnormal  electric  tension  of  the  atmosphere — character- 
istic of  the  centres  both  of  high  and  low  barometers — causes  the  deviation  of 
light  that  produces  the  phenomenon  of  mirage,  that  is,  causing  objects  to 
appear  above  the  horizon  when  they  are  actually  below  it. 

At  other  times  the  atmosphere  acts  like  a  mirror,  giving  rise  to  two 
species  of  phenomena:  (1)  where  objects  below  the  atmosphere  and  beyond 
the  stratum  of  atmosphere  reflecting  them  are  represented  as  inverted;  and 
(2)  where  the  objects  on  the  same  side  as  the  observer  are  reflected  back  as 
if  the  atmosphere  were  a  mirror. 

Fremont,  in  his  journals  of  his  expeditions  in  the  Rocky  Mountains, 
gives  an  example  of  this  reflection.  One  day,  while  in  the  Utah  Basin,  thej 
observed  a  party  approaching  some  miles  distant,  moving  as  though  thej 
designed  to  cut  off"  Fremont  and  his  party.  The  latter  halted,  and  instantlj 
the  phantom  party  halted  also.  Fremont  now  detailed  one  of  his  party  tc 
interview  the  opposite  party,  to  ascertain  what  they  wanted.  lustantljf 
one  of  the  opposite  party  also  came  forward  to  meet  the  envoy.  Then  th< 
true  state  of  the  case  was  first  perceived,  that  is,  that  the  suspicious  party 
with  such  sinister  movements  was  no  other  than  their  own  images  reflected 
as  in  a  mirror. 

On  the  29th  of  March,  1874, 1  saw  a  similar  phenomenon  at  Boalder 
City,  Colorado.    The  day  before  a  heavy  snow  storm  had  prevailed,  and 
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finow  to  the  depth  of  ahout  ten  inehes  had  fallen.  Bat  on  the  day  in  ques- 
tion the  air  was  oalm  and  the  sky  serene,  with  a  brilliant  and  warm  sun.  I 
-was  to  dine  with  the  Mayor,  Mr.  Ephraim  Ponnd,  but  in  making  calls  upon 
friends  noon  found  me  at  the  base  of  the  mountains;  and  since  Mr.  Poand 
lived  in  the  eastern  part  of  the  city,  I  faced  about  towards  the  east,  but 
with  bewilderment  and  astonishment  I  there  saw  not  only  the  "foot  hills" 
of  the  mountains,  but  mountain  ridge  rising  after  and  above  mountain 
ridge,  until  finally  the  whole  was  surmounted  by  the  Snowy  Range.  At 
first  the  image  seemed  near,  rising  from  the  eastern  limits  of  the  town,  but 
it  soon  receded  and  became  fainter.  When  I  reached  Mr.  Pound's,  it  was^ 
apparently  eastward  of  that  remarkable  basaltic  bute  called  Yalmont.  I 
called  the  household  to  come  and  look  at  it,  but  it  rapidly  vanished,  appear- 
ing towards  the  last  like  a  line  of  faint  cumulus  clouds  stretched  along  the 
margin  of  the  eastern  horizon. 

On  several  occasions,  while  in  deep  mountain  canyons,  I  saw  portions 
of  the  Snowy  Hange,  with  all  the  intervening  mountains  mirrored  on  the 
eastern  sky,  when  the  canyon  walls  cut  off  all  view  ot  mountains  at  the 
point  where  I  was.— -American  Meteorologist,  March,  1877. 
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Professor  Hind,  of  St.  John,  N.  B.,  in  a  recent  paper  addressed  to  his 
goyerament  gives  a  description  of  the  remarkable  effect  of  "  anchor  ice  "  on 
the  coast  of  New  Foundland.  It  is  thus  summarized  by  a  correspondent  of 
the  Toronto  Globe :  Anchor  ice  is  a  form  of  ice  which  occurs  both  in  fresh 
and  sea  water,  and  is  known  to  the  Germans  under  the  name  of  ^^Grundeis,'* 
to  the  French  Canadians  under  that  of  "frazoo,"  and  to  the  old  sedentary 
■eal  hunters  under  the  name  of  "  lolly."  Anchor  ice  forms  in  rapid  rivers, 
and  has  not  unfrequently  been  described.  It  is,  however,  on  the  borders  of 
the  Arctic  current,  where  sea  water  rapidly  cools  in  the  fall  of  the  year, 
along  our  coasts  that  anchor  ice  manifests  itself  in  a  peculiar  manner. 

During  the  first  cold  snap,  at  the  beginning  of  winter,  say  towards  the 
middle  of  Kovemberand  early  in  December,  the  sedentary  sealers  often  had 
nmall  spicule,  or  needles  of  ice,  formed  on  the  corks  of  their  seal  nets, 
which  are  set  in  eight,  ten,  and  sometimes  fifteen  fathoms  of  water.  If  the 
seal  nets  are  not  soon  taken  up  when  the  corks  near  the  bottom  begin  to 
show  ice  needles  forming  about  them  they  are  liable  to  be  lost.  The  spiculas 
accumulate  very  rapidly,  and,  being  lighter  than  water,  they  will  enable  the 
corks  to  raise  the  whole  net  to  the  surface,  and  if  the  anchors  are  not  fro- 
len  to  the  bottom  of  the  sea'*  the  nut  is  liable  to  be  drifted  away  by  the 
tides.  It  sometimes  happens  that  the  anchors  of  seal  nets  are  frozen  to  the 
bottom,  and  when  forcibly  detached  they  bring  up  masses  of  frozen  sand, 
and  this  from  a  depth  of  fifty  and  sometimes  seventy  feet  below  the  bottom 
of  the  sea ;  in  other  words,  the    bottom  of  the  sea  is  frozei\/' 
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This  remarkable  phenomena  was  inexplicable  till  Despretz  showed  that 
sea  water  in  cooling  does  not  follow  the  ordinary  law  which  governs  fresh 
water  when  it  cools  from  forty  degrees  to  the  freezing  point  Bat  sea  water 
increases  in  density  regularly  as  it  eools,  hence  the  coldest  water  is  always 
at  the  bottom.  Sea  water  freezes  at  twenty-seven  degrees  Fahrenheit,  or 
five  below  the  freezing  point  of  water;  hence,  as  the  coastal  waters  cool  in 
the  jfall  on  the  Labrador  and  northeast  Newfoundland  shores  the  bottom 
layer  of  water  acquires,  daring  a  cold  snap,  a  temperature  of  five  degrees 
below  the  freezing  point  of  fresh  water,  and  from  every  rough  snrface,  such 
as  stones,  bits  of  sand,  seal  net  corks,  seal  nets  themselves,  minute  spicnte 
of  ice  form,  first  at  and  near  the  bottom,  where  the  water  is  jcoldest,  and 
these  very  rapidly  accumulate,  break  off  and  rise  to  the  surface,  forming 
the  "  lolly."  When  sealers  see  "lolly  "  forming  they  at  once  take  up  their 
seal  nets ;  and  it  often  happens  on  the  Labrador  coast  that  seals  taken  in 
nets  sunk  fifty  feet  below  the  surface  are  found  fk*ozen  solid  when  brought 
to  the  surface. — Journal  of  Applied  Science. 


Meteoroloqt  and  Sun  Spots. — In  a  report  by  a  committee  of  the  Brit- 
ish Association  wo  find  the  following:  "Recent  investigations  have  in- 
creased the  probability  of  a  physical  connection  between  the  condition  of 
the  sun's  surface  and  the  meteorology  and  magnetism  of  our  globe. 

"  In  };he  first  place,  we  have  the  observations  of  Sir  E.  Sabine,  which 
seem  to  indicate  a  connection  between  sun-spots  and  magnetic  disturbanceB, 
inasmuch  as  both  phenomena  are  periodical,  and  have  their  maxima  and 
minima  at  the  same  times. 

"  On  the  other  hand,  the  researches  of  Messrs.  Baxendell  and  Keldmm 
appear  to  indicate  a  relation  between  the  wind-currents  of  the  earth  and  its 
magnetism,  and  also  between  the  earth's  wind-currents  And  the  state  of  the 
sun's  surface. 

''In  the  last  place,  the  researches  of  Messrs.  De  la  Hue,  Stewart,  and 
Loewy,  appear  to  indicate  a  connection  between  the  behavior  of  sun-spots 
and  the  positien  of  the  more  prominent  planets  of  our  system.  Whatever 
be  the  probability  of  the  conclusions  derived  from  these  various  researches, 
they  at  least  show  the  wisdom  of  studying  together  in  the  future  these  vari* 
ous  branches  of  science." — Scribner. 
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You  will  not  bo  long  in  practice  before  you  will  haTO  many  occasioBS  to^ 
take  notice  how  little  people  ever  think  of  the  power  which  they  have  over 
their  own  destiny  and  over  the  destiny  of  those  who  spring  from  them — 
how  amazingly  reckless  they  show  themselves  in  that  respect.    They  have 
continually  before  their  eyes  the  fact  that  by  care  and  attention  the  most 
Important  modifications  may  be  produced  in  the  constitution  and  character 
of  the  animals  over  which  they  have  dominion — that  by  selective  breeding 
an  animal  may  almost  be  transformed  in  the  course  of  generations;  they 
perceive  the  striking  contrast  between  the  low  savage  with  whom  they 
shrink  almost  from  confessing  kinship  and  the  best  specimens  of  civilized 
culture,  and  know  well  that  such  as  he  is  now,  such  were  their  ancestors  at 
one  time ;  they  may  easily,  if  they  will,  discover  examples  which  show  that 
by  ill  living  peoples  may  degenerate  until  they  revert  to  a  degraded  state 
of  barbarism,  disclosing  their  former  greatness  only  in  the  magnitude  of 
their  moral  ruins  ;  and  yet,  Hceing  these  things,  they  never  seriously  take 
account  of  them,  and  apply  to  themselves  the  lessons  whi«h  lie  on  the  sur- 
face.   They  behave  in  relation  to  the  occult  laws  which  govern  human 
evolution  very  much  as  primeval  savages  behaved  in  relation  to  the  laws  of 
physical  nature  of  which  they  were  entirely  ignorant — are  content  with 
superstitions  where  they  should  strive  to  get  understanding,  and  put  up 
prayers  where  they  should  exert  intelligent  will.    They  act  altogether  as  if 
the  responsibility  for  human  progress  upon  earth  belonged  entirely  to 
higher  powers,  and  not  at  all  to  themselves.    How  much  keener  sense  of  re- 
sponsibility and  stronger  sentiment  of  duty  they  would  have  if  they  only 
conceived  vividly  the  eternity  of  action,  good  or  ill ;  if  they  realized  that 
under  the  reign  of  law  on  earth  sin  and  error  are  inexorably  avenged,  as 
virtue  is  vindicated,  in  its  consequences ;  if  they  could  be  brought  to  feel 
heartily  that  they  are  actually  determining  by  their  conduct  in  their  gener- 
ation what  shall  be  predetermined  in  the  constitution  of  the  generation  af- 
lor  them !    For  assuredly  the  circumstances  of  one  generation  make  much 
of  the  fate  of  the  next. 

In  the  department  of  medical  practice  in  which  my  work  mainly  lies  I 
have  this  amazing  recklessness  strongly  impressed  upon  me  ;  for  it  occurs 
to  me.  from  time  to  time,  to  be  consulted  about  the  propriety  of  marriage  by 
pt-rsons  who  have  themselves  suffered  from  insanity,  or  whose  families  are 
strongly  tainted  with  insanity.  You  will  not  be  8urj)riHed  to  hear,  I  daresay, 
that  I  don't  think  any  one  who  consults  me  under  such  circumstances  ever 
takes  my  advice  except  when  it  happens  to  accord  with  his  inclination.  TVv^ 

anxious  inquirer  comes  to  get,  if  he  can.  the  opinion  wli\c\\      Nv\s\\vis  Kot 
•I  '  I  * 
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j  and,  if  he  does  not  get  that,  he  goes  away  sorrowful,  and  does  just  what  his 
\  feelings  prompt — that  is  gets  married  when  he  has  fallen  in  love,  persuading 
'.  himself  that  Nature  will  somehow  make  an  exception  to  inexorable  law  in 
1  his  favor,  or  that  his  love  is  sufficient  justification  of  a  union  in  scorn  oi  coo- 
sequences.  Certainly,  T  have  never  met  with  so  extreme  a  case  as  I  chanced 
!  to  light  upon  in  a  book  a  short  time  ago.  I  actually  know  a  man/'  says  the 
\  author,  who  is  so  deeply  interested  in  the  doctrine  of  crossing  that  every 
I  hour  of  his  life  is  devoted  to  the  improvement  of  a  race  of  bantam  fowls 
j  and  curious  pigeojus,  and  who  yet  married  a  mad  woman,  whom  he  confines 
'■  in  a  garret,  and  by  whom  he  has  insane  progeny."  But  I  have  met  with  many 
\  instances  which  prove  how  little  people  are  disposed  to  look  beyond  their 
j  immediate  gratification  in  the  matter.  If  it  were  put  to  two  persons  pas- 
j  Bionately  in  love  with  one  another  that  they  would  have  children,  one  of 
i  whom  would  certainly  die  prematurely  of  consumption,  another  become  in- 
i  sane,  and  a  third,  perhaps,  commit  suicide,  or  end  his  days  in  workhouse  or 
j  Jail,  I  am  afraid  that  in  three  cases  out  of  four  they  would  not  practise  self- 
'  denial  and  prevent  so  great  calamities,  but  self -gratification,  and  vaguely 
■.  trust  "the  universal  plan  will  all  protect!" 

I  Those  who  pay  no  regard  in  marriage  to  the  evils  which  they  bring  upon 
'  their  children,  or  in  their  lives  to  the  sins  by  which  the  curse  of  a  bad  in- 
heritance is  visited  upon  them,  may  plead  in  excuse  or  extenuation  oi  them- 
selves the  vagueness  and  uncertainty  of  medical  knowledge  of  the  laws  of 
hereditary  action.  We  are  unable  to  give  them  exact  and  positive  informa- 
■  tion  when  they  apply  to  us,  and  they  naturally  shelter  themselves  under  the 
uncertainty.  Were  our  knowledge  exact,  as  we  hope  it  will  some  day  be,  we 
could  foretell  the  result  with  positive  certainty  in  each  case,  and  so  speak 
with  more  weight  of  authority.  It  is  one  of  the  first  and  most  pressing 
tasks  of  medical  inquiry  to  search  and  find  out  the  laws  ot  heredity,  mental 
and  bodily,  in  health  and  in  disease,  and,  having  discovered  exactly  what 
they  are.  to  apply  the  knowledge  purposely  to  the  improvement  of  the  race 
— that  is,  to  prevent  its  retrogression  and  to  promote  its  progress  through 
the  ages.  I  see  no  reason  to  doubt  that  by  discovery  of  these  laws  and  in- 
telligent practical  use  of  our  discoveries  we  might  in  the  fullness  of  time 
produce,  if  not  a  higher  species  of  beings  than  we  are,  a  race  of  beings,  at 
any  rate,  as  superior  to  us  as  we  are  superior  to  our  primeval  ancestors; 
the  imagination  of  men  seems,  indeed,  in  the  gods  which  they  have  created 
for  themselves,  to  have  given  form  to  a  forefeeling  of  this  higher  develop- 
ment.— Prof.  Maudsley,  in  Popular  Science  Monthly. 


COLOGNES  FOR  THE  SICK  ROOM. 

Our  pharmaceutists  are  well  aware  of  the  fact  that  during  the  past  years 
■^6  have  had  innumerable  compounds  and  chemicals  offered  as  antiseptics, 
merita  of  each  being  vaunted  and  extolled  in  its  turn.    After  repeated 
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rials  of  these  new  remedies,  there  is  still  a  feeling  predominant  among 
ho?«e  interested  in  the  subject,  that  the  desideratum  has  not  yet  been  ac- 
quired. Some  of  the  best  disinfectants  are  in  themselves  objectionable; 
hev  either  possess  a  disagreeable  odor,  or  will  stain  and  corrode.  Ferrous 
iulphate  (copperas)  and  manganous  sulphate,  though  not  really  offensive, 
ire  comparatively  inert.  lodate  of  calcium  prevents  decomposition,  but  if 
i&^d  a!4  a  local  application  causes  too  much  pain.  Acetic  acid  or  vinegar  is 
It  first  grateftil  and  refreshing,  but  becomes  sickening.  Chloride  of  lime 
(erroneously  so-called),  as  the  formula  shows,  Ca  (OCl)  CI,  is  an  uncertain 
compound,  whose  virtue  depende  wholly  upon  the  amount  of  free  chlorine 
it  liberates;  chlorine  being  an  irritant,  corroding  gas,  no  one  would  desire 
to  have  it  in  a  room  centaining  articles  0/  vertu  or  delicate  metallic  orna- 
mentfi.  Potass»  permanganas  (permanganate  of  potassa)  is  also  a  very 
good  disinfectant;  but  unless  sprinkled  and  brought  into  contact  with  the 
air,  is  not  so  effective  as  thought,  and  in  sprinkling  the  solution,  it  will  nec- 
essarily produce  stains  upen  everything  it  may  come  in  contact  with;  hence 
this  is  not  at  all  desirable.  Hydrate  chloral  is  quite  offensive,  and  the 
vapor  stupefying.  Acid  carbolic  or  phenol,  to  which  so  much  has  been  as- 
cribed, is  perhaps  the  best  antiseptic  we  have  in  use  at  the  present  day,  but 
its  odor  is  certainly  intolerable  to  an  invalid;  its  preparations  are  less 
useful  as  they  are  less  offensive. 

I  have  now  fully  delineated  the  objections  to  the  various  disinfectants 
for  the  use  of  the  sick-room,  as  per  my  investigations  and  experience. 
What  we  need,  in  my  opinion,  is  a  preparation  that  shall  possess  equal,  if 
B  'l  irreater,  efficacy  than  any  now  in  use,  without  irritant  properties  and 
uiii'Iea^ant  odor.  Such  a  body,  we  hope  is  to  bo  found  in  salicylic  iicid. 
.  N'j  theory  as  to  the  manner  in  which  salicylic  acid  exerts  its  influence 
has  V»eeii  advanced,  but  it  probably  acts  as  an  anti-ferment,  and  in  this 
manner  annihilates  the  organic  bodies  produced  by  fermentation. 

The  following  formulas  are  such  as  I  have  experimented  with  to  my 
ovn  ^atisfaction,  and  only  hope  they  may  prove  as  effectual  and  as  satis- 


tactory  in  the  hands  of  others: 

Xo.  1    B — Acidi  salicylici  5  ss. 

Spiritus  vini  rectificati  f  5  iv. 

Olei  cinnamomi  ]• 

"     bergamii  gtt.  xv. 

Balsami  Poruani  f.  ,^  ss. 

Make  a  solution. 


hi  order  to  make  a  solution  of  the  above  formula,  dissolve  the  balsam 
P-ni  in  the  spirits  and  filter,  then  adding  balance  of  ingredients.  The 
^fi'Tiiatics  used  in  perfuming  the  above  solution  are  as  nearly  chemically 


compatible  to  salic^'lic  acid  as  practicable. 

No.  2.    B — Acidi  salicylici  gr.  xx. 

Olei  gaultheria?  5;U. 

Spiritus  vini  rectiBcati  diluti  i!  V^. 

if/x 
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In  the  above  reoipo,  in  the  place  of  olei  gaultherise  yon  may  add  same 
j  amount  of  olei  anisi,  which  is  also  of  itself  a  powerful  deodorizer,  and  may 
j  be  preferred  by  many. 

j  The  basis  of  these  solutions  are  salicylic  acid,  and  any  other  combina- 
j  tions  of  odors  can  be  added  if  desired  which  would  harmonize  with  the 
I  salicylic  acid.    I  give  one  for  an  example  : 

j        Salicylic  acid  gr.  xx. 

!        Farina  cologne  f  g  ij. 

=  Mix. 

You  will  find  any  one  of  the  above  recipes  adapted  for  the  use  in  sick- 
chambers  to  neutralize  the  infected  atmosphere  attending  fevers.    In  ty- 
phoid fever  it  will  neutralize  the  fecal  evacuations,  which  are  pre-eminently 
contagious.    In  rooms  that  have  been  closed  for  months,  without  necessary 
ventilation,  it  would  destroy  the  microscopic  fungous  growths  inevitably 
present.    The  lotion  should  be  diffused  in  the  room  with  the  aid  of  a  spray 
I  tube  or  atomizer.    Its  presumptive  analogy  to  benzoic  acid  would  suggebt 
j  its  application  as  a  cosmetic,  the  lotion  to  be  added  to  the  water  used  for 
i  ablution.   A  dilution  applied  to  erysipelas  is  productive  of  ease  to  patients. 
'  Its  balsamic  properties  promote  the  healing  of  cuts  and  sores,  besides  free, 
i  ing  them  from  morbid  atmospheric  influences. 

I  hspe  I  have  shown  the  many  advantages  and  powers  of  salicylic  acid 
[  over  other  disinfectants  to  the  entire  satisfaction  of  the  readers. 

Although,  owing  to  the  comparatively  high  cost  of  salicylic  acid,,  it 
would  possibly  not  be  brought  into  general  use,  yet  for  minor  purposes  of 
disinfection  its  introduction  in  such  a  form  will  doubtless  be  met  with  a  fair 
demand. 

The  name  of  such  a  preparation  might  bo  appropriately  called  Lotio 
Antiseptica  Fragrans  (Fragrant  Antiseptic  Lotion),  which,  in  my  opinioil, 
gives  the  properties  of  the  lotion  in  its  name. — Georqe  Leis,  in  Druggists' 
Circular,  April,  1877.  , 


SULPHO-CARBOLATE  OF  SODA  IN  SCARLET  FEVER,  DIPH- 
THERIA, ETC. 

Dr.  G.  D.  Boebo,  of  Chicago,  in  a  communication  to  the  Tribune  of  that 
i  city,  maintains  that  scarlet  fever,  diphtheria,  erysipelas,  and  certain  other 
j  forms  of  epidemic  or  contagious  diseases,  owe  their  malignity  to  septic 
I  germs  or  living  organisms  in  the  blood.  He  says  that  he  came  to  this  con- 
;  elusion  with  regard  to  diphtheria  more  than  ten  years  ago,  and  accordingly 
;  the  tried  internal  administration  of  carbolic  acid  to  destroy  the  germs.  The 

results  were  satisfactory,  many  desperate  cases  recovering  rapidly  un- 
'  der  this  treatment.  Ho  was  subsequently  led  to  regard  erysipelas  as  of  sep- 
[  tic  origin,  and  the  certainty  with  which  the  disease  is  arrested  by  the  inter- 

"tal  use  of  an  efficient  antiseptic  seems  to  him  a  complete  demonstration  of 
view.    Fully  eight  years  ago  he  predicted  that  scarlet  fever  would  some 
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time  be  proved  to  be  as  clearly  of  septic  character  as  diphtheria,  but  it  is 
only  within  the  past  two  years  that  ho  considers  this  to  have  been  demon- 
strat'jd.    He  goes  on  to  say  : — 

The  first  antiseptic  administered  internally,  in  my  own  practice,  was 
carbolic  acid ;  but  it  was  never  used  with  entire  satisfaction,  because  it 
could  not  be  dilfusod  through  the  blood  in  sufficient  quantity  to  destroy  the 
living  germs,  without  producing  toxic  effects  of  its  own ;  and  it  was,  besides, 
objectionable  on  account  of  its  odor  and  taste.  The  sulphites,  especially 
the  sulphite  of  soda,  was  found  to  bo  quite  diffusive,  but  lacked  energy,  and 
hence  efficiency.  In  the  chemical  combination  of  the  carbolic  acid  with  the 
sulphite  of  soda  (or  the  sulpho-carbolate  of  soda)  we  have  all  the  objection- 
able qualities  reduced  to  the  minimum,  while  all  the  desirable  properties 
are  retained.  ' 

During  nearly  two  years  I  have  administered  this  salt  in  many  hund- 
reds of  cases  of  scarlet  fever  and  diphtheria,^8  well  as  a  reasonable  number 
of  caf^es  of  erysipelas  and  puerperal  fever — both  with  a  view  to  the  preven- 
tion of  epidemic  contagion  and  in  the  treatment  of  these  forms  of  disease.  | 

The  sulpho-carbolate  of  soda  is  readily  soluble,  and  very  diffusive  when 
brought  within  reach  of  the  absorbents.  It  is  odorless,  and  of  a  taste  differ- 
ing but  little  from  soda. 

By  its  administration  the  blood  and  tissues  of  the  human  body  may  be 
thoroughly  disinfected  without  exeiting  any  toxic  effects  of  the  drug.  Ad- 
ministered to  children  breathing  an  atmosphere  loaded  with  scarlet  fever  or 
diptheritic  contagion,  it  acts  as  an  absolute  preventive,  with  excep- 
tions so  rare,  and  with  symptoms  so  slight  when  any  appear,  that  one  is 
forced  to  believe  that  the  fault  was  rather  in  an  insufficient  dose  than  in  the 
agent.  Given  when  either  of  these  diseases  has  developed  an  attack,  and 
within  a  few  hours  the  activity  of  the  disease  has  ceased,  and  the  remain- 
ing symptoms  speedily  fade  out  into  health. 

I  cannot  dismiss  this  subject  without  a  warning  to  those  who  pretend  to 
^make  use  of  this  agent,  but  use  so  small  a  quantity  as  to  be  utterly  valueless. 
I  do  not  know  that  this  agent  posesses  any  other  therapeutic  properties 
than  as  an  antiseptic ;  and  to  be  useful  as  such,  it  must  be  given  in  quantity 
«iifiicient  to  disinfect  the  blood,  otherwise  it  will  be  as  useless  in  the  face  of 
those  diseases  as  the  spray  of  an  atomizer  in  extinguishing  a  conflagration. 


SPRING  FEVER:  HOW  NOT  TO  HAVE  IT. 

In  the  Christian  Union,  a  writer  gives  the  symptoms  and  several  remedies 
fur  a  very  common  complaint,  prevalent  with  almost  everyone  to  a  greater 
or  less  extent  at  this  season  of  the  year  : 

The  hampered  body,  says  the  writer,  which  has  boon  coddled,  petted, 
stuffed  with  carbon -bearing  fats,  and  calorified  in  every  possible  way^b^-  ^ 
giu9  to  protest.   The  machinery  is  clogged ;  headacUe,  dysY>ci\>«\«L,  ^kXidi 
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thousand  nameless  sensations  of  discomfort  which  we  charge  to  vari&ble 
weather,  afflict  and  hamper  poor  humanity.  To-day  the  fog  depresses  our 
vital  forces,  te-morrow  the  brain  is  pierced  with  blinding  sunshafl ;  and  so 
each  day's  external  is  made  responsible  for  internal  shortcomings.  The 
litterateur,  in  atrabilious  humor,  afflicts  the  world  with  morbid  philosophy. 
The  pastor  sees  weak  humanity  more  than  ever  siuful,  and  his  Lenlen 
homilies  are  unconsciously  tinctured  with  a  deeper  dye  for  the  pangs  of  his 
own  mortality.  The  housewife,  in  overheated  rooms,  with  a  monotone  of 
circumscribed  care  and  too  little  outside  diversion,  finds  dirt  and  despair 
in  the  kitchen,  chaos  in  the  nursery,  a  forlorn  hope  in  her  mending  baskets. 

Among  other  remedies  for  people  who  say,  always  have  a  bilious  at- 
tack in  the  spring,"  the  following  seems  the  most  potent: 

On  rising  sponge  tlje  body  lightly  and  quickly  with  cold  water,  briskly 
toweling  afler.  It  is  not  necessary  that  this  be  a  long  or  laborious  opera- 
tion ;  the  more  rapidly  the  better,  with  sufficient  friction  to  bring  a  glow  to 
the  skin.  If  you  cannot  secure  time  to  go  over  the  whole  bodily  surface, at 
least  make  a  point  to  daily  sponge  the  trunk  and  arms.  Eoasing  and 
stimulating  the  whole  system,  clearing  and  opening  the  pores,  it  imparts  an 
indescribable  freshness  and  exhilaration,  amply  repaying  the  effort  Re- 
habilitated, you  are  now  ready  for  your  morning  bitters,  namely,  the  clear 
juice  of  a  fresh  lemon  in  a  wineglass  of  water,  without  sugar.  This  is  a 
bomb  straight  at  the  enemy,  for  a  more  potent  solvent  of  bile  is  not  in  the 
materia  medica.  Searching  out  rheumatic  tendency,  attacking  those  insid- 
ious foes  which  are  storing  up  anguish  against  our  later  days — calculi— it 
pervades  the  system  like  a  fine  moral  sense,  rectifying  incipient  error.  It 
is  needful,  perhaps,  to  begin  with  two  lemons  daily,  the  second  at  night  just 
before  retiring. 

A  primitive  but  most  efficacious  prescription,  which  corrected  the  physi- 
cal reaction  afler  a  pork-eating  winter  for  our  ancestors,  was  a  wineglass 
full  of  very  hard  cider,  made  effervescent  by  a  crumb  of  sal  soda.  More 
potent  and  palatable  is  the  concentric  force  of  the  pure  lemon  acid. 

We  venture  to  claim  for  this  self-treatment  alone,  faithfully  applied, 
more  relief  for  the  body  and  stimulus  to  the  mind  than  from  a  battery  of 
pills  or  a  quarts  of  herb  decoction. 


Alcohol  as  an  Article  op  Diet. — Dr.  T.  Edes,  Professor  of  Materia 
Medica  in  Harvard  University,  read  a  paper  on  this  subject  at  the  last 
meeting  of  the  American  Social  Science  Asssociation,  in  which  he  comes  to 
certain  conclusions,  which  are  summarized  in  the  Boston  Medical  and  Surgi- 
cal Journal  as  follows : — 

1.  Under  some  circumstances  alcohol  may  be  a  food.    These  are  : — 

(a.)  The  deprivation  of  nourishing  and  sufficiently  varied  and  abund- 
ant rations,  as  in  the  case  of  soldiers,  sailors,  laborers,  etc. 

(6.)  When  for  any  reason  ordinary  food  is  not  well  assimilated,  or  the 
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system  ban  become  habituated  to  alcohol,  as  in  some  rare  intances  of  habit- 
ual topers  and  in  some  wasting  diseases. 

This  substitution  should  be  a  matter  of  necessity  and  not  of  choice. 

2.  The  healthy  man,  with  a  full  and  varied  supply  of  food,  needs  absolutely 
no  alcohol.  Wine  with  food  sometimes  assists  digestion  ;  but  the  diges- 
tion which  needs  the  aid  is  either  enfeebled  or  overburdened.  The  most 
severe  and  long  continued  labor  can  be  carried  on  better  without  alcohol 
than  with  it.    This  is  in  most  cases  especially  true  of  mental  labor. 

3.  In  the  few  cases  in  which  this  is  not  true,  and  where  a  small  quantity 
of  alcohol  suffices  merely  to  restore  the  normal  vigor  without  excitement,  the 
previous  condition  is  probably  one  of  somewhat  impaired  vitality,  perhaps 
more  especially  affecting  the  heart.  As  an  addition  to  a  diet  already  suffi- 
cient, alcohol  is  to  say  the  least,  useless  in  perfect  health. 

4.  An  occasional  use  of  light  wine  or  beer  is  a  luxury  and  not  a  neces- 
sity. Experience  shows  that  such  a  use  cannot  be  regarded  as  seriously 
detrimental  either  to  bodily  or  mental  vigor. 

5.  Afler  a  fatiguing  day's  work,  as  a  relaxation  and  agreeable  change, or 
as  a  prelude  and  assistance  to  the  digestion  of  more  appropriate  food,  alco- 
hol may  be  looked  upon  as  approaching  more  nearly  to  a  true  stimulant  or 
restorative  action  than  under  any  other  circumstances  in  health.  Wo  theii 
expect  from  it  neither  intoxication  nor  reaction. 

6.  An  habitual  overdose  of  alcohol  leads  to  degeneration  of  important 
organs  and  undermines  the  vital  powers. 

7.  There  may  be  moral  reasons  for  total  abstinence  entirely  distinct  from 
the  physiological. 

8.  The  introduction  of  the  use  of  light  wine  and  beer,  though  not  de- 
sirable in  a  community  already  in  a  state  of  ideal  physical  and  moral  per- 
fection, is  highly  desirable  as  a  substitute  for  the  use  of  stronger  liquors. 


SCIENTIFIC  MISCELLANY. 


FRUIT  LISTS  AND  FOREST  TREES  FOR  KANSAS. 

The  following  fruit  list  was  prepared  some  three  years  ago  with  the  aid 
of  Prof.  S.  T.  Kelsey,  then  a  resident  of  the  State,  and  one  of  the  most 
practical  fruit  growers  in  the  West.  It  has  in  the  main  stood  the  test  since 
that  time.  It  was  then  prepared  to  answer  the  many  questions  relating  to 
fruit  growing  in  the  State,  and  is  now  reproduced  for  the  same  reason  : 

GENERAL  LIST. 

Summer  Varieties,  in  the  Order  of  Ripening. — Carolina  Red  June,  Early 
Harvest,  Juno  Sweet,  Cooper's  Early  White. 
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Autumn  Varieties,  in  the  Order  of  Ripening. — ^Lowell,  Maiden's  Blush, 
Bambo,  Barley's  Sweet,  Fameuse. 

Winter  Varieties,  in  the  of  Order  Ripening. — Jonathan,  Wagner,  Missouri 
Pippin,  Winesap,  McAfee's  Nonsuch,  Hawle's  Janet  or  Geneting,  Ben  Davis, 
Gilpin  or  Little  Eomanite. 

ADDITIONAL  LIST. 

Summer  Varieties,  in  the  Order  -of  Ripening. — Early  Pen  nock,  Gulden 
Sweeting,  American  Summer  Pearmain. 

Autumn  Varieties,  in  the  Order  of  Ripening. — Fall  Wine,  Gravenstein, 
Bnckingham,  Smokehouse,  Wine  (syn.  Pa.  Eedstreak),  Ortley. 

Winter  Varieties,  in  the  Order  of  Ripening. — Yellow,  Belleflower,  Bed 
Winter  Pearmain,  or  Red  Lady  Finger,  Smith's  Cider,  Eoman  Stem,  Swaar. 

PEARS. 

Standards,  in  the  Order  of  Ripening. — Bartlett,  White  Doyenne,  Seckel, 
Lawrence,  Bonrre  Easter. 

Dwarfs. — Bartlett,  Louise  bon  do  Jersey,  Duchesse'd'  Angouleme,  Beurre 
Dell,  Ott,  Seckel,  Beurre  Easter. 

Pear  blight  has  destroyed  most  of  the  pear  orchards  planted  at  an  early 
day.  No  locality,  kind  of  soil  or  exposure  seem  to  have  an  immunity  from 
this  destructive  disease.  It  is  a  serious  question  whether  this  dclicioos 
fruit  can  be  grown  successfully  in  Kansas.  No  other  obstacle  seems  to  bo  in 
the  way.  Trees  grow  thriftily,  and  bear  immense  crops,  until  overtaken 
with  blight. 

PEACHES. 

Hale's  Early,  Early  Tilloston,  Early  York,  Cool idge's  Favorite,  Stump 
the  World,  Old  Mixon  Free,  Yellow  Alberge,  President,  Gross  Miguonne, 
Morris  White,  Heath's  Cling,  Ward's  Late  Free. 

Good  yields  of  poaches  may  be  relied  on  once  in  three  years.  A  few 
favored  localities  will  do  better  than  this,  but  they  are  exceptional. 

CHERRIES. 

Early  Richmond,  English  Morello. 

PLUMS. 

The  improved  varieties  of  this  fruit  do  not  succeed  well  in  this  State  on 
account  of  the  curculio.  Occasionally  a  person  will  secure  partiial  crops  of 
the  Lombard,  German  Prune,  and  Blue  Damson,  by  destoying  the  curculio 
each  day,  but  it  becomes  an  expensive  luxury.  Among  the  wild  varieties, 
however,  occasionally  one  is  found  that  is  very  good.  Selections  have  been 
made  in  Wyandotte  county  of  some  throe  varieties,  one  red  and  two  amber 
color,  that  ripened  in  succession,  the  first  in  July.  They  are  thin-skinned, 
Bweet,  and  entirely  free  from  that  peculiar  astingont  property  that  is  so 
peculiar  to  the  wild  varieties.  We  are  informed  that  in  the  southwestern 
Dart  of  the  State,  near  the  Arkansas  river,  there  are  some  vary  good  varie- 
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ies.  that  have  found  tboir  way  to  tho  Topeka,  Kansas  City  and  other 
uarkets,  in  the  eastern  portion  of  tho  State. 

GRAPES. 

General  List. — Concord,  Ives  Seeding.  The  varieties  succeed  well  in 
ill  parts  of  the  State.  The  Concord  is  the  grape  for  the  million.  The  Ives 
nas  the  merit  of  ripening  about  ten  days  earlier  than  the  Concord,  and 
therefore  lengthens  the  season.  This,  however,  can  bo  accomplished  with 
the  Concord  alone,  by  planting  upon  different  exposures.  A  southern  or 
eastern  exposure  will  ripen  the  fruit  from  eight  to  twelve  days  earilier  than 
a  northern  or  western. 

Additional  List. — Delaware,  Martha,  Catowba,  Goethe,  Allen's  Hybrid, 
Draeut  Amber.  Those  mentioned  in  this  list  (and  many  other  varieties 
might  be  named)  succeed  well  in  some  lotalities,  but  are  not  reliable 
throughout  the  State  for  general  culture. 

OTHER  SMALL  FRVITS. 

Currants. — Large  Red  Dutch,  White  Dutch,  White  Grape,  Cherry.  Cur- 
ranUi  do  well  in  Kansas  if  properly  shaded  and  thoroughly  mulched.  The 
Dorth  side  of  an  east-and.west  fence  is  a  good  place. 

Gooseberries — Houghton's  Seedling,  American  Seedling. 

Blackberries. — Kittatiny. 

Raspberries. — Doolittle's,  Miami. 

Strawberries. — Wilson's  Albany. 

FOREST  TREES. 

This  and  the  succeeding  list  was  furnished  by  Prof.  S.  T.  Kolsey  : 

For  Forest. — Black  Walnut,  Cottonwood,  Silver  Maple,  Osage  Orange, 
Ash  and  Ked  Cedar. 

Ornamental. — Ash,  Blm,  Catalpa,  Box  Elder,  Osage  Orange,  Sycamore, 
Golden  and  White  Willows. 

Everfjreens. — Red  Cedar,  Austrian,  Scotch  and  White  Pines. 

Jhdge. — Osage  Orange. 

The  following  list  of  twelve  varieties  of  apples  best  adapted  to  Kansas 
was  prepared,  by  request,  by  W.  E.  Barnes,  a  nurseryman  of  ripe  experi- 
ence, of  Vinland,  Douglas  county.  Mr.  B.  places  Jonathan  in  the  fall  list. 
Xorthern  varieties  ripen  earlier  here,  and  it  is  hard  sometimes  to  make  a 
distinction  between  late  fall  and  early  winter  varieties: 

Summer. — Red  June,  Cooper's  Early  White,  Lowell. 

Fall. — Maiden's  Blush,  Jonathan,  Pennsylvania  Red  Streak. 

Winter. — Missouri  Pippin,  Ben  Davis,  Wincsap,  Willow  Twig,  Rawle's 
renet,  McAfee's  Nonsuch. — Hon.  Alfred  Gray,  Secretary  Kansas  State 
.gricultural  Society. 


A  Small  Fi.ower  Garden. — A  writer  in  the  Western  Farm  Journal  re- 
>mniends  for  a  small  flower  garden  the  following  list,  as  th<^y  do  tvoX^TS^^vt^ 
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treatment,  are  good  sturdy  varieties,  will  stand  neglect,  yet  do  well:  Al- 
ters, balsams,  dianthus,  petunias,  phlox,  calliopsis,  verbenas,  sweet  pen, 
mignonette,  zinnias,  marigolds  and  portulacas.  The  same  writer  again  says: 
'•The  plants  I  have  named  will  afford  a  profusion  of  flowers  from  June  to 
October.  Phlox  will  bo  the  first  to  blossom,  and  then  petunias  will  coiM 
on,  and  both  of  these  flowers  continue  to  increase  in  beauty  until  hari 
fVost«  come.  Asters  will  be  in  perfection  in  August  and  September.  Calli- 
opsis begins  to  blossom,  in  July,  and  nearly  all  the  others  come  on  early  ia 
that  month.  If  old  flowers  are  removed  and  not  allowed  to  go  to  seed^TOi 
will  have  a  much  greater  profusion  of  bloom.  If  you  do  not  remove  faded 
flowers,  but  allow  them  to  perfect  seed,  you  will  soon  see  that  your  plant* 
are  losing  a  largo  share  of  their  former  glory.  You  can*t  expect  a  plant  to 
ripen  seed  and  bloom  profusely  at  the  same  time.** 


Analysis  of  Sweet  Springs  Water,  Saline  County,  Mo. 


Gnini. 

Chloride  of  Sodium  89.91778 

Chloride  of  Potasaium   3.39796 

Chloride  of  Lithium   0.047^6 

Chloride  of  Magoeaium   22.2912S 

Chloride  of  Calcium   14.72127 

Bromide  of  Magnesium   0.11801 

Sulphate  of  Lime   9.4o713 

Cartwnate  of  Lime   9.56312 

Carbonate  of  Iron   0.56656 

Carbonate  of  Manganese   O.OO190 

Alumina   0.08921 

Silica   1  08471 

Organic  Matters   405300 

ToUl  155.00028 


Per  gallon  231  cubic  inches. 


Origin  op  Petroleum. — Mr.  H.  Byasson  has  been  led  by  the  following 
experiment  to  give  a  scientific  explanation  of  the  formation  of  petroleum: 
If  a  mixture  of  vapour  of  water,  carbonic  acid,  and  sulphuretted  hydrogen 
be  made  to  act  upon  iron  heated  to  a  white  heat  in  an  iron  tube,  a  certain 
quantity  of  liquid  carburets  will  be  formed.  This  mixture  of  carburets  i« 
comparable  to  petroleum.  The  formation  of  petroleum  can  thus  be  natur 
ally  explained  by  the  action  of  chemical  forces.  The  water  of  the  sea,  pene- 
trating into  the  cavity  of  the  terrestial  crust,  carries  with  it  numerous  ma 
terials,  and  especially  marine  limestones.  If  the  subterranean  cavity  per- 
mits these  new  products  to  penetrate  to  a  depth  where  the  temperature  is 
sufficiently  high,  in  contact  with  metallic  substances,  such  as  iron  or  its  sul- 
phurets,  wo  have  a  formation  of  carburets.  These  bodies  will  form  part  of 
the  gases  whose  expansive  force  causes  earthquakes,  volcanic  emptions^  etc 
Petroleum  is  always  found  in  the  neighborhood  of  volcanic  regions  or  along 
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>untain  chains.  In  general  it  will  be  modified  in  its  propertfes  by  causes- 
ting  after  its  formation,  such  as  partial  distillation,  etc.  Petroleum  de- 
siLs  will  always  be  accompanied  by  salt  water  or  rock  salt.  Often  and 
pecially  whore  the  deposit  is  among  hard  and  compact  rocks,  it  will  be 
companied  by  gas,  such  as  hydrogen,  sulphuretted  hydrogen,  carbonic 
id,  etc. — Revue  Industrielle. 


Chemical  Prizes. — Among  the  prizes  offered  by  the  German  Verein  zur 
fordtrung  des  Gewerhfleisses,  the  following  may  prove  of  interest  to  our 
^ders : 

A  silver  medal,  or  its  value,  and  900  marks  (about  8200)  for  an  opaque 
1  enamel  for  gold,  silver,  copper  and  bronze. 

A  gold  medal,  or  its  value,  and  8,000  marks,  for  a  substitute  for 
outchouc,  the  same  for  a  suitable  substitute  for  gutta'percha. 

A  prize  of  1,000  marks  for  a  concise,  critical  and  practical  treatise  on 
ttients;  also  1,500  marks  for  the  best  investigation  of  the  cause  of  a 
ange  in  the  zero  point  of  thermometers,  with  a  method  of  preventing  or 
medying  it. 

A  prize  of  2,000  marks  for  the  best  series  of  iron  and  manganese  alloys; 
least  twenty  samples  to  be  prepared,  containing  from  0.5  to  5  per.  cent, 
manganese. 


To  Distinguish  Between  Cotton  and  Wool  in  Fabrics. — Ravel  out  the 
spected  cotton  fibre  from  the  wool  and  apply  flame.  The  cotton  will  burn 
ith  a  flash,  the  wool  will  curl  up,  carbonize,  and  omit  a  burned,  disagree- 
)le  smell.  Even  to  the  naked  eye  the  cotton  is  noticeably  different  from 
le  filaments*  of  wool,  and  under  the  magnifier  this  diff'erence  comes  out 
rongly.  The  cotton  is  a  flattened,  more  or  less  twisted,  band,  having  a 
ery  striking  resemblance  to  hair,  which,  in  reality,  it  is;  since,  in  the  con- 
ition  of  elongated  cells,  it  lines  the  inner  surface  of  the  pod.  The  wool 
lay  be  recognized  at  once  by  the  zig-zag  traverse  marks  on  the  fibres.  The 
irface  of  wool  is  covered  with  these  furrowed  and  twisted  fine  cross  lines, 
f  which  there  are  2,000  to  -4,000  in  an  inch.  On  this  structure  depends  its 
ilting  property.  Finally,  a  simple  and  very  striking  chemical  test  may 
i  applied.  The  mixed  goods  are  unravelled,  a  little  of  cotton  fibre  put  into 
Je  dish  and  the  wool  in  another,  and  a  drop  of  strong  nitric  acid  added, 
he  cotton  will  be  little  or  not  at  all  affected  ;  the  wool,  on  the  contrary, 
ill  be  changed  to  a  bright  yellow.    The  color  is  due  to  the  development 

a  picrate. —  Warehouseman, 


The  Gardener  s  Chronicle  announces  a  new  material  for  paper  in  a  well 
lown  American  grass,  Zizania  aquatira.  It  is  stated  that  the  Zizania  yields 
liy  as  much  of  the  raw  material  as  esparto,  and  has  the  great  and  peculiar 
erit  of  being  comparitively  free  from  silicates.   Paper  mad<i  itom  \\.\^ 
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quite  as  strong  and  quite  as  flexible  as  that  made  from  rags;  it  is 
bleached,  economical  in  respect  of  chemicals,  pure  in  color,  and  remar 
free  from  specks  and  blemishes.  It  is  especially  recommended  f( 
manufacture  of  printing  paper.  The  grass  grows  in  enormous  quanti 
our  Canadian  Dominion,  on  the  shores  of  Lakes  Erie,  St.  Clair,  Oi 
Ac,  and  it  is  affirmed  that  a  supply  of  100,000  tons  annually  may  be  1 
on  as  certain.  Its  habitat  is  swamps,  ponds,  and  shallow  streams,  wl 
grows  to  a  height  of  from  7  to  8,  or  even  to  12  and  14  feet.  The  str 
is  similar  to  that  of  rice,  except  that  the  flowers  are  unisexual.  The 
Are  largely  used  as  an  article  of  food  by  the  native  Indians,  sometril 
pending  on  them  to  a  large  extent  for  their  subsistence.  The  flavor  is 
be  superior  to  that  of  most  other  cereals,  and  it  has  long  been  know 
these  properties  as    Canada  Kice." — Nature, 


Sawdust  in  Bough  Casting. — Siehr  recommends  very  highly  t 
•of  sawdust  in  mortar,  as  superior  even  to  hair  for  the  prevention  of 
ing,  and  subsequent  peeling  off,  from  rough  casting  under  the  ac 
storms  and  frost.  His  own  house,  exposed  to  prolonged  storms  on  t 
coast,  had  patches  of  mortar  to  be  renewed  each  spring ;  and,  after 
without  effect  a  number  of  substances  to  prevent  it,  he  found  sawdi 
fectly  satisfactory.  It  was  first  thoroughly  dried,  and  sifted  thro 
ordinary  grain  sieve,  to  remove  the  larger  particles.  The  mortar  wa 
by  mixing  one  part  of  cement,  two  of  lime,  two  of  sawdust  and 
49harp  sand,  the  sawdust  being  first  well  mixed  dry  with  the  ccmc 
sand. — Scientific  American. 


Dried  Eggs. — A  largo  establishment  has  been  opened  in  St.  Lc 
drying  eggs.  It  is  in  full  operation,  and  hundreds  of  thousands  of 
are  going  into  its  insatiable  maw.  The  eggs  are  carefully  "cand 
hand — that  is,  examined  by  light  to  ascertain  whether  good  or  n 
are  then  thrown  into  an  immense  receptacle,  where  they  are  broken 
A  centrifugal  operation  the  white  and  yoke  are  separated  from  tl 
very  much  as  liquid  honey  is  separated  from  the  comb.  The  liquid 
dried  by  heat,  by  patent  process,  and  the  dried  article  is  left,  res( 
fiugar;  and  it  is  put  in  barrels  and  is  ready  for  transportation  an 
This  dried  article  has  been  taken  twice  across  the  equator  in  sh 
then  made  into  omelet,  and  compared  with  omelet  made  from  fresh 
the  same  manner,  and  the  best  judges  could  not  detect  the  differ( 
tween  the  two.  Is  this  not  an  ages  of  wonders?  Milk  made  sol 
made  solid,  apple  butter  made  into  bricks!  What  next? — Fhil 
Trade  Journal, 


The  Smithsonian  Institution. — Professor  Joseph  Henry  says 
bMB  been  trying  for  years,  in  regard  to  the  Smithsonian  Institutio 
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government  to  understand  that  the  great  testator  never  intended,  by 
munificent  gift,  to  accumulate  a  mere  deposit  of  scientific  works,  but 
ollect  all  manner  of  new  information  for  distribution  among  the  nations 
.be  earth.  He  has  at  last  accomplished  this.  Chief  Justice  Waite  takes, 
same  view,  and  the  institution  is  now  sending  contributions  of  Ameri- 
discoveries,  science,  art,  anliquities,  history  and  inventions  generally, 
nore  than  2,000  universities  and  colleges  in  every  civilized  portion  of 
globe,  and  those  in  exchange  return  to  us  the  printed  evidence  of  their 
i  successful  reseaaches  in  in  all  these  various  studies  and  inquiries, 
b  these  contributions  from  us  to  distant  nations  and  from  the  distant 
ions  to  us  are  delivered  free  of  cost,  by  order  of  the  respective  govern- 
its.  Owing  to  careful  investments  in  United  States  securities,  there  re- 
ins to-day  to  the  credit  of  the  institute  8714,000. — Scientific  American, 


Trials  have  been  made  in  Rome  of  a  solution  of  chloride  of  calcium  as  a 
stitute  for  water  in  laying  dust  in  streets,  and  the  results  are  said  to 
'e  been  highly  satisfactory.  The  dampness  communicated  to  the  road 
lains  for  a  whole  week.  The  road  remains  damp  without  being  muddy, 
senting  a  hard  surface,  on  which  neither  the  wind  nor  the  passing  of 
.estrians  or  has  any  eifect. 
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The  eleventh  annual  meeting  of  the  Medical  Society  of  the  State  of  Mis- 
iri  was  held  in  this  city,  during  the  third  week  of  April,  and  was  attended 
about  eighty  physicians  from  various  portions  of  the  State.  Dr.  J.  W. 
ider,  of  Sedalia,  presided,  and  Dr.  Chesnoy,  of  St.  Joseph,  acted  as  Sec- 
ary,  pro  tern.,  in  the  absence  of  Dr.  Schauffler,  the  regular  Secretary. 
Very  interesting  papers  were  read  by  Drs.  lligglns.  Brown,  Bichmond, 
»noer,  Glasgow,  Porter,  Todd  and  Lewis. 

The  officers  elected  for  the  ensuing  year  are  as  follows :  President — F.  M. 
inston,  of  Platte  City.  First  Vice  President — D.  K.  Porter,  Kansas  City; 
•on/i,  B.  C.  Evans,  Sedalia;  Tlnrd,  N.  F.  E^sig,  Plattsburg;  Fourth,  W.  C. 
isgow,  St.  Louis;  Fifth,  P.  S.  F'ulkerson,  Lexington.  Recording  Secretaries 
k.  J.  Steele,  St.  Louis,  E.  W.  Schauffler,  Kansas  City.  Corresponding  Sec- 
iry — C.  L.  Hall,  Marshall,  Mo.;  Treasurer — Jacob  Geigor,  St.  Joseph. 
The  next  meeting  will  be  at  Brownsville,  Mo. 


Oh  the  evening  of  April  15th,  the  Rev.  J.  G.  Roberts,  pastor  o5  \X\^  Coxi 
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gregational  church,  of  this  city,  delivered  a  very  able  and  interesting 
ture  upon  "The  Conflict  between  Science  and  Religion,"  which  was  listened 
to  with  marked  attention  by  hiw  audience,  and  was  subsequently  publiehed 
in  the  Journal  of  Commerce. 

Dr.  GEOfiOE  B.  Hbydon,  of  this  city,  has  been  delivering  a  coorse  of 
scientific  lectures  in  the  neighboring  towns,  that  have  been  very  well  w- 
<;eived  as  we  are  informed. 

General  Di  Cesnola's  book  on  Cypriote  antiquities  will  be  published  bf 
Murray  this  fall.  Title,  Cyprus,  its  Ancient  Cities,  Tombs  and  Temples."  - 
It  will  be  published  in  splendid  style;  500  royal  octavo  pages  and  men 
than  500  costly  illustrations,  Mr.  Murray  sparing  no  expense  to  make  thii 
contribution  to  antique  art  worthy  of  both  the  subject  and  the  illustrioM 
author.  Every  gem  in  General  Cesnola^s  antique  collection  will  be  p«r 
fectly  reproduced  in  its  pages. 


BOOK  NOTICES. 

Popular  Science  Monthly.  May,  1877.  Conducted  by  E.  L.  Youmm 
Published  by  D.  Appleton  &  Co.,  New  York.  $5.00  per  annum;  singll 
numbers,  fifty  cents. 

Contents  for  May  :  Gar-Pikes,  Old  and  Young,  by  Prof.  Burt  G.  Wilder, 
illustrated.    Mesmerism,  Odylism,  Table-Turning  and  Spiritualism,  by  W^*  - 
liam  B.  Carpenter,  LL.  D.,  F.  II.  S.    Aqueducts,  by  William  E.  Simmons, il- 
lustrated.   Gravitation  and  llow  it  Works,  by  Granville  F.  Foster.   On  the 
Habits  of  Ants,  by  Sir  John  Lubbock,  Bart.    The  New  Star  in  the  Constel- 
lation of  the  Swan,  by  Amedeo  Guillemin,  illustrated.    Antique  Marbles,  by 
John  D.  Champlin,  Jr.    On  the  Wonderful  Divisibility  of  Gold  and  Other 
Metals,  by  Alexander  E.  Outerbridge,  Jr.    Movements  of  Jupiter's  Cloud- 
Masses,  by  Richard  A.  Proctor.    Toadstool-Eating,  by  Julius  A.  Palmer, Jr. 
Sketch  of  President  Barnard,  with  portrait.     Correspondence.  Editor's 
Table:  Mental  Overwork  under  the  Competitive  Prize  System — The  Rela- 
tive Importance  of  Ideas — Concerning  "Blue  Glass."    Literary  Notices: 
Bagehot's  English  Constitution,  and  other  Essays— Spencer's  Principles  of 
Sociology — Prescott's  Electricit}'  and  the  Electric  Telegraph — Tyndall'sl 
Lessons  in   Electricity — Wright's   Philosophical   Diacussions  —  Wallace's 
Russia,  cic.    Popular  Miscellany:  Cotton  Culture  in  Egypjt — Testimonials 
to  Mr.  Darwin — Ignorant  P]nterprise — Production  of  Near-Sightedness  ia 
Schools — Astronomical  Observations  on  the  Rocky  Mountains — Influence  of 
Heat  on  Galvanic  Conductivity,  etc.  Notes. 

Strength  and  Calculation  of  Dimensions  op  Iron  and  Steel  Constbuc- 
TiONs,  with  reference  to  the  latest  experiments.  Translated  from  the 
German  of  J.  J.  Weyrauch,  Ph.  D.,  Prof.  Polytechnic  School  of  Stuttgart^ 
with  four  folding  plates.  New  York:  D.  Van  Nostrand,  publisher,  1877. 
This  little  work  of  112  pagcB  va  designed  to  give  the  general  results  of 
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laii}'  experiments  lately  made  in  Germany,  England,  Sweden  and  America, 
9  determine  the  properties  of  iron  and  steel,  and  especially  to  point  oat 
orae  serious  errors  in  the  methods  of  calculating  the  dimensions  of  con- 
tructions  of  these  metals,  which  have  led  engineers  into  erecting  insecure 
itrueturcs  in  bridges  and  buildings.  The  many  accidents  occurring  in  rail- 
load  bridges  and  large  public  buildings  lately,  render  such  a  work  especially 
raluable  just  at  this  time,  and  it  is  claimed  that  by  its  careful  study  practi- 
!al  engineers  will  be  placed  at  the  present  standpoint  of  critical  judgment. 

We  have  quoted  two  chapters  from  this  brochure,  under  the  head  of 
Technology,  which  give  an  idea  of  the  general  scope  of  the  first  part.  The 
emainder  of  the  work  is  devoted  to  similar  subjects  of  discussion,  together 
ith  formulas,  calculations,  laws,  tables  and  plates,  all  of  which  must  be  of 
lestimable  advantage  and  value  to  civil  engineers. 


Shall  We  Ever  Reaoh  the  Pole?"    London:  Provost  &  Co.,  36  Henri- 
etta Street.  1877. 

This  is  a  pamphlet  by  an  anonymous  writer,  who  takes  the  remarkable 
)sition  that  the  earth  must  be  hollow  around  the  axis,  in  consequence  ot 
9  rotary  motion,  i.  e.,  that  the  axis  is  a  kind  of  cylinder  more  or  less  en- 
rged  as  the  velocity  of  the  rotary  motion  about  it  varies. 

Various  other  novel  propositions  respecting  the  conditions  at  the  Poles 
•e  supported  with  considerable  ingenuity,  and  the  work  is  well  worthy  of 
irusal. 


IRCTLAR  (j.    Monthly  Reports  of  the  Kansas  State  Board  of  Aqricul- 
TTRE.  for  February  and  March,  1877,  by  Alfred  Gray,  Secretary. 

The  Board  of  Agriculture  of  the  State  of  Kansas  has  wisely  resolved  to 
tpcnd  the  appropriations,  heretofore  made  by  the  legislature  for  annual 
kirs  and  cattle  shows,  upon  oiTicial  publications,  such  as  annual  and  montb- 
•  reports,  for  general  distribution.  These  reports  are  carefully  prepared 
jr  tlie  secretarj'.IIon.  Alfred  Gray,  who  is  a  most  able  and  efficient  officer. 

The  number  before  us  contains  a  large  amount  of  valuable  and  interest- 
g  information  concerning  the  soil,  climate,  products,  railroads,  public 
nds.  cost  of  living,  taxes,  etc.,  which  must  necesnarily  be  of  great  service 
those  persons  proposing  settling  in  Kansas. 

PriiLiCATiONS  Received. — Popular  Science  Monthly  for  May,  1877;  Li- 
•ary  Table — New  York:  American  Bookseller;  Chicago  Field,  Vol.  7,  No. 
,  Fruit  Recorder,  Rochester,  New  York;  Journal  of  Applied  Science,  Lon- 
jti,  January,  February,  March  and  April,  1877;  Druggists'  Circular  and 
hc-mical  Gazette,  April  and  May,  1877,  New  York;  American  Metcorolo- 
ist,  J.  II.  Tice,  St.  Louis,  March,  1877;  Description  of  Sweet  Springs, 
Townsville,  Mo.;  Catalogue  Marietta  (Ohio)  College,  1870-7;  Monthly  R(- 
ori  Slate  Board  of  Agriculture,  Kansas;  Leavenworth  Timc^,  d\3L\Vy\ 
>n  Journal  of  Chemistry,  April,  1877. 


192 


WEATHER  RECORD  FOR  APRIL,  1877. 
WEATHER  RECORD  FOR  APRIL,  1877, 


1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
IG 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Prof.  Tiee^t  For«oaite. 


Ist  to  5th  variable,  ♦F.  b., 

B.  t.,  cloudj  and  threat- 

ing  weather,  rain ing 

with  severe  storms  in 

places. 
6th  to  8th  tR.  b.,  F.  t., 

clear  and 

fair  weather. 
9th  to  11th.  F.  b.,  R.  t., 

cloudy  and  threatening, 

with  rain  in_place8. 
12th  to  14th,  R.  b.,  F.  t., 

with  clear  or 

fair  weather. 
15th  to  18th.  F.  b.,  R.  t., 

cloudy  and  threatening. 

with  heavy  rains  and 

storms  in  places. 
19th  to  20thj  R.  b ,  F.  t., 

clear  or  fair. 
21st  to  23d,  F.  b.,  R.  t., 

cloudy  and  threatening, 

with  rains. 
24th  to  25th,  R.  b.,  F.  t., 

clear  or  fair. 
26th  to  29th,  F.  b.,  R.  t, 

cloudy  and  threatening, 

wi»h  heavy  storms  in 

j)laces. 
30th,  R.  b.,  F.  t,  clear. 


Signal  Service 
dioatioMt.'' 


clear,  R.  t.,  warm. 

F.  b.,  cooler,  cldy. 

warmer,  clr,  cldy. 
«         (i  <t 

R.t.,F.b,  clear. 
<(     ((  (( 

•t        (C  <( 

F.  b.,  cloudy. 

"  rain. 
«  <( 

R  t ,  F.  b.,  cloudy 


Aetuai  Obtervatiom  at  Kantaa 

City. 


warmer,  rain. 

cloudy  &  stormy. 

rain,  cldy,  stormy 

rain,  cool'r,  h.wnd 

cloudy,  hiiih  wind 
tt       <»  « 

clear,  R.  t.,  s  wind 

cldy,  warmer,  F.  b 

clou'iy  and  cool. 
«  •< 

cool,  clear  fair. 
F.  b.,  cool,  cldy. 
R.  t.,  warm. 
F.  b.,  cool,  cloudy 

((  i(  u 

R.  t.,     "  " 


, clear  and  very  windy. 

'cloudy  and  variable. 

snow  &  rain  A.  M.,  clear  P.  M. 

clear  A.  M..  thund'r  stm  P.  M. 

pleasant  all  day. 
<■  <( 

cloudy  and  raining  all  day. 

clear  a.  x  ,  cloudy  p.  x. 
cloudy  all  day. 
pleasant  but  cloudy, 
cloudy  and  sprinkling, 
clear  and  pleasant  all  day. 

«  «  4* 

cloudy  A.  X.,  clear  p.  M. 
rained  hard,  high  west  wind, 
cldy  all  dsy,  storm  at  night, 
cloudy  A.  M.,  rained  all  P.  M. 
cloudy  and  drizzling  all  day. 
clear  and  pleasant. 


cloudy  " 
<t  « 

cloudy  and  cool,  n.  e.  wind, 
cldy  &  cool,  rained  at  ni^ht. 
clear  <&  warm,  rained  at  night, 
cloudy  and  cold, 
cloudy  and  cold,  n.  wind, 
clear  and  pleasant,  with  frost. 


u 
o 

M 

CO 

45° 

AC 

40 

35 

51 

45 

40 

61 

44 

41 

77 

ei 

51 

71 

58 

51 

53 

52 

45 

60>  48 

44 

53 

12 

41 

50 

44 

47 

60 

5S 

47 

57 

52 

50 

61 

50 

46 

61 

52 

ou 

72 

63 

60 

Oo 

6» 

60 

74 

57 

60 

61 

54 

51 

56 

48 

44 

61 

51 

54 

69 

57 

58 

76 

67 

56 

64 

58 

47 

70 

6? 

50 

60 

0$ 

51 

68 

56 

59 

62 

46 

37 

37 

96 

37 

50 

41 

40 

64 

46 

*Falliug  barometer,  Kiaing  temperature;  f  Rising  barometer,  foiling  temperature. 

As  Prof.  Tice's  forecasts  are  intended  to  cover  the  entire  continent  he  divides  the  time 
into  periods  of  three  or  four  days  each,  because  it  requires  that  length  of  time  ''for  a  storm* 
centre  to  pass  from  west  to  east  across  the  continent."  The  Signal  Service  predictionfl  applf 
to  the  Upper  Mississippi  and  Lower  Missouri  Valleys. 
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ARCHEOLOGY. 


\ge  of    Prehistoric"  Remains  Found  at  Kansas  City,  and  of  the 
Races  of  Men  Associated  with  Them. 

BY  JUDGE  E.  p.  WEST. 
[Head  before  the  Kansas  City  Academy  of  Science,  September,  1876.*] 

Mr.  President,  L.U)ie8  and  Gentlemen: — I  have  the  pleasure  of  pre- 
senting before  you  this  evening  several  fragments  of  the  handiwork  of 
lur  -^Oid  settlers,"  which  will  possess  great  interest,  no  doubt,  to  those  who 
ire  fond  of  contemplating  relics  of  the  past.  Unlike  the  annual  reunions  of 
>ur  modern  "old  settlers,'*  the  reunions  of  the  prehistoric  old  settlers,"  of 
whom  I  have  the  pleasure  to  speak  this  evening,  long  since  have  been  buried 
n  the  mysterious  vistas  of  the  past,  or  have  been  transferred  from  scenes 
5f  earth  to  those  of  their  happy  hunting  grounds  in  the  poetic  realms  of  the 
Great  Spirit. 

I  invite  your  attention  first  to  a  fragment  of  chert,  which  I  had  the 
good  fortune  to  find  the  latter  part  of  the  past  spring,  imbedded  in  the  Loess 
or  Bluff  formation.    It  was  found  at  a  depth  of  about  three  feet  beneath 

"'This  paper  should  hare  preced«»d  the  one  read  by  Judge  West  before  the  Acad^iu^  ^t  ^\«wv:^^  "wXAO^ 
vat  publialMd  in  the  first  number  of  this  Magaxlae. 
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m^^^rcscnt  surface,  near  the  intersectiim  of  Missouri  avenue  and  Trooaj 
^Wenue  in  Kansas  City,  and  about  twelve  hundred  feet  from  the  ancient 
fihoro  line  of  a  former  lake,  of  which  I  shall  hereafter  have  occasion  ill 
speak.  Its  position  was  such  as  to  leave  no  doubt  that  it  must  have  beei 
deposited  where  I  found  it  at  the  time  the  Bluff  formation  was  yet  going  on, 
and  probably  about  its  close  in  this  locality. 

As  chert,  this  fragment  has  a  long  and  interesting  history  to  th^wkf 
can  trace  its  various  transmutations  down  through  innumerable  ages  in  the 
past.  But,  what  will  claim  our  attention  this  evening  is  its  connection  witk 
the  history  of  man.  You  will  perceive  that  it  has  been  fashioned  by  th 
hand  of  man  into  a  spear  head,  or  arrow  head,  for  use  in  war  and  the  chaa^ 
and  affords  unmistakable  evidence  of  former  association  with  him,  eviden« 
which  it  has  faithfully  preserved  through  vast  ages  and  now  presents  tfl 
tis,  with  all  the  truthfulness  in  detail  as  when  it  first  received  man's  improi 
upon  it.  It  stands  before  us  now,  a  mute,  unerring  witness  of  man's  grM 
antiquity. 

To  approximate  the  time  of  its  association  with  our  race,  which  givdl 
it  its  great  interest,  we  must  consider  the  age  of  the  formation  in  which 
was  found  imbedded.  Some  of  you,  no  doubt,  will  remember  that  excsfl 
tions  were  made  in  the  bed  of  the  Missouri  river  for  the  purpose  of  obtiii 
ing  a  solid  foundation  for  the  piers  ot  the  railroad  bridge  erected  across 
at  this  place.  Solid  rock  was  not  reached  at  the  fifth  pier  from  the  lef:tMa 
nntil  the  excavation  had  attained  a  depth  of  sixty-eight  feet  below  the  presei 
river  bed.  From  the  fifth  pier  north  solid  rock  was  not  reached  at  agrcaU 
depth  than  that  here  indicated,  and  the  piers  rest  upon  piles  driven  into  tk 
drift.  From  the  fifth  pier  southward  there  is  a  gradual  upward  slope  of  th| 
rocks  to  the  southern  shore  line,  whore  they  are  exposed  above  the  surface  il 
the  south  bank  of  the  river.  This  rock  formed  theold  bed  of  the  river,  whicl| 
sloping  downward  toward  the  north  bank,  is  at  an  unknown  depth  lown 
than  the  present  bed.  JC 

At  this  time  it  is  probable  that  the  Kansas  river  had  its  outlet  intotk> 
Missouri  at  or  near  the  present  mouth  of  the  Big  Blue  river  j  its  channel 
then  passing  along  the  McGoe  creek  valley,  in  the  south  part  of  the  cit^ 
by  way  of  Judge  Carey's,  thence  along  Goose  Neck  creek  valley  to  the  preitf 
ent  channel  of  the  Big  Blue,  not  far  above  where  it  empties  in  to  the  Mi« 
souri. 

I  was  informed  by  Gov.  W,  P.  Hall,  of  St.  Joseph,  several  years  Bg€} 
that  in  the  excavations  made  for  the  piers  of  the  railroad  bridge  across 
Missouri  at  that  place,  large  boulders,  worn  pebbles,  sand,  and  other  drift  nk» 
terial  were  encountered,  forming  the  entire  matter  excavated  down  lo  tin 
solid  rock  which  marks  the  old  bed  of  the  river  at  that  place.  The  sano* 
is  true  of  the  excavations  made  here;  boulders,  worn  pebbles,  sand, and drit' 
material  were  found  in  the  excavations  made,  reaching  down  entirely  to tb< 
rock  forminir  the  old  river  bed.  Our  present  river  channel,  at  thisp^»<5^ 
occupies  a  pOfiiiion  over  the  soulb  edge,  ov  slope,  of  the  old  and  now  buri«^ 
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nel.  Wlien  this  portion  of  our  continent  was  at  a  c^roater  elevation 
at  present,  and  our  river  channels  much  deeper  than  now,  which  is 
fest  from  the  great  thickness  of  the  drift  material  that  overlies  the  un- 
rbed  rocks  which  form  the  bottom  of  the  old  channels  and  marks  their 
ie,  the  long  glacier  period  began.  Glaciers  were  formed  which  ex- 
)d  from  the  North  Polo  to  about  the  thirty-eighth  degree  of  north  lati- 
having  a  thickness  of  thousands  ot  feet,  and  overtopping  nearly  all 
ir  mountains.  During  this  period  this  irresistible  mass,  moving  down 
the  north,  filled  the  old  channels  of  our  streams  and  diverted  some  of 
I,  as  the  Kansas  river,  which  I  have  just  alluded  to.  It  is  at  the  close 
lis  long  period  that  the  computation  of  time  associating  man  with  this 
i  witness,  this  unmistakable  work  of  his  hand,  properly  begins, 
t  the  close  of  the  glacial  period,  this  portion  of  our  continent,  which, 
ig  that  time,  had  sulfered  great  depression  and  was  submerged,  again 
ged  from  the  water  and  marked  the  beginning  of  our  present  river  chan- 

But  the  emergence  was  not  so  complete  but  that  there  were  left 
erous  lakes  of  various  magnitudes,  extending  over  a  vast  area  of  conn- 
including  the  drainage  of  the  Platte,  the  Missouri,  the  Mississippi,  the 
*,  the  Hudson,  the  Niagara,  the  St.  Lawrence,  and  other  streams  east  of 
Rocky  Mountains,  as  well,  perhaps,  as  those  west  of  these  mountains, 
xs  in  these  residuary  lakes  that  the  Loess,  or  Bluff  deposit  took  place,  pre- 
Ated  from  the  sediment  borne  into  the  lakes  by  the  streams  affording 
r  supply.  But  what  is  more  particularly  associated  with  my  subject  for 
evening  is  the  Loess  formation  of  the  Missouri,  and  especially  at  Kansas 

We  have  here  at  least  three  periods,  or  more  properly,  levels  of  Bluff 
jsits,  one  overtopping  all,  or  nearly  all,  of  our  rocky  bluffs,  the  other 
at  lower  levels,  corresponding  wMth  the  terraces  in  the  bluffs  overlook- 
West  Kansas.  At  the  highest  level  the  river,  or,  rather  more  properly, 
lake  into  which  it  flowed,  was  probably  thirty  miles  or  more  in  width, 
•racing  a  large  portion  of  its  preaent  drainage.  Vast  as  must  have  been 
volume  of  water,  irresistible  as  must  have  been  the  floods  coursing 

the  Missouri's  water-way,  produced  by  a  much  greater  annual  rain 
than  we  have  at  present,  and  the  melting  away  of  the  annual  snows 
^forced  by  the  melting  of  the  retiring  ancient  glaciers,  we  are  still  not 
Pitied  in  believing  that  a  river  so  vast  in  volume,  so  expanded  in  breadth 
•^nriy  miles  or  more  from  shore  to  shore,  with  a  depth  of  several  hund- 
iVet,  a  volocity  exceeding  that  of  the  present  Missouri  at  its  flood,  could 

been  maintained.  Nor  is  such  a  stream  consistent  with  the  facts  pre- 
M  hy  the  bluff  formation  along  its  oanks.  Hence,  we  are  led  to  the 
y  rea-^onable  conclusion,  that  the  large  bodies  of  water,  which  evidently 
bailed,  were  lakes  formed  within  the  drainage  of  the  river,  along  the 
^•ral  course  of  its  channel,  caused  by  obstructions  across  its  way.  The 
Auctions,  no  doubt,  were  caused  by  the  filling  up  of  the  old  channel  of 
Mi>'souri,  by  which,  in  places,  it  was  entirely  diverted  and  W\e  c\\^wtv^\ 
wn  acro.S9  narrow,  rocky  barriorSy  as  in  the  case  of  lV\e  is\ug«iT?v.  T\v 
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obstructions  could  not  have  been  caused  by  ice  of  the  glacier  period, for  iht 
Bluff  deposit  was  subsequent  to  the  glacier  time  in  this  latitude,  and,  W 
sides,  we  find  imbedded  in  the  Loess  numerous  shells  of  the  Helix  asbon, 
H.  coDcava,  H.  minata,  and  other  land  and  fluviatile  shells.  The^e  mol- 
lusks  could  not  have  endured  the  cold  of  the  glacier  time,  nor  could  thqf 
have  been  transplanted  from  a  warmer  latitude.  These  obstructioDS  being 
Bubsoquentlj  removed  by  erosion,  drained  the  lakes  formed  by  them,  tw 
left  our  Bluflf  formation  as  wo  now  find  it. 

The  shore  line  of  the  lowest  level,  or  that  corresponding  to  thesecoi 
or  lower  terrace,  in  the  West  Kansas  bluff,  may  be  traced  by  the  line  of  rod^ 
precipice  partially  exposed,  extending  from  the  junction  of  Sixth  street witi 
Bluff  street,  thence  running  by  the  way  of  the  Coates  Opera  House,  theM 
deflecting  northeasterly  to  the  junction  of  Seventh  and  Main  streets,  theM 
along  Seventh  street  to  Troost  avenue,  deflecting  again  north  easterly,  cuttii^ 
Independence  Avenue  at  its  junction  with  Forest  Avenue,  and  then  aloDgti 
bluff's  west  of  Dykington  Park,  to  the  river  bottom.  The  superincumbei 
strata  had  been  entirely  removed  down  to  the  Bethany  Falls  limestone,! 
this  entire  area  and  extending  to  the  river,  and  embracing  part  of  ^Vyai 
dotte  City,  before  the  loess  deposit  began.  The  lake  had  now  receded! 
within  the  denuded  area  here  defined,  and  extended  to  the  bluff  aod  son 
way  up  Line  Creek  north  of  the  river,  and  up  Turkey  Creek  valley  toti 
vicinity  of  Eosedale,  south.  This  is  the  last  level  of  the  loess,  which  intW 
last  mentioned  area,  is  from  eighty  to  one  hundred  feet  in  thickness. 

Further  evidence  of  the  gradual  retiring  of  the  lake  waters  with  Intel 
vals  of  more  or  less  accelerated  or  retarded  recession,  and  that  the  ol 
channel  of  the  Kansas  river  had  its  outlet  along  the  line  I  have  indicaW 
is  to  be  found  in  an  old  channel  which  was  formed  about  the  time  of  theial 
level  of  the  lake  extending  from  the  old  channel  of  the  Kansas  river,  inlfcl 
south  part  of  the  city,  to  what  was  then  the  current  of  the  Missouri  rivl 
about  the  margin  of  the  bluffs  on  the  south  side.    This  old  channel  may  h 
traced  along  the  general  course  of  Main  street  to  about  Fifth  street,  whe« 
bending  northeastwardly,  it  was  divided  into  two  channels,  one  encountfli 
ing  the  current  of  the  Missouri  about  the  foot  of  Grand  avenue,  and  th 
other  about  the  terminus  of  Charlotte  street,  at  the  brink  of  the  blufl's.  Th 
evidence  of  the  former  existence  of  this  channel  is  very  conclusive  and  istoh 
found  in  the  great  quantity  of  land  and  fluviatile  shells  which  lie  imbeddal 
in  the  loess  where  the  water  discharged  through  the  old  channel,  encoutT 
tered  the  current  of  the  Missouri  and  was  arrested  by  it,  forming  eddii^ 
into  which  the  shells  drifted  and  were  covered  by  successive  layers  of  sedi^ 
ment.    Shells  are  not  found  here  in  the  Loess  except  where  their  motion 
drifting  with  the  current  has  been  arrested  by  opposing  currents,  so  thi< 
they  are  encountered  only  at  the  two  places  where  the  current  of  thecbaii 
nel  encountered  the  Missouri's  current  at  the  brink  of  the  bluffs  about  th^ 
river  terminus  of  Charlotte  street  and  Grand  avenue. 

It  was  in  this  last  level  of  Bluff  deposit,  and  upon  the  east  slope  of  tW 
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;  Charlotte  street  outlet  of  the  channel,  that  I  found  the  spear  head  I 
re  shown  you  this  eveninp^,  lost,  no  doubt,  by 

"  A  brave  old  fisherman, 
All  of  the  olden  time,*' 

ile  providing  for  his  daily  wants  from  the  fishes  sporting  in  the  channel. 
The  Loess  formation,  though  comparatively  very  new,  belonging  to  our 
n  geological  time,  estimated  by  years  as  we  compute  time,  is  indeed  very 
.  It  had  its  beginning  about  the  time  the  Niagara  river  commenced  its 
sion  of  the  rocky  barrier  which  causes  that  vvorld's  wonder,  the  Falls  of 
J  Niagara.  Since  th^t  time  the  Niagara  has  cut  a  channel  through  the 
id  rork  back  for  a  distance  of  seven  miles.  The  length  of  time  required  to 
omplish  this  has  been  variously  estimated  by  Dana,  Lyell  ajid  other  geolo- 
ts,  at  from  thirty-one  thousand  to  one  million  years. 
Prof.  Aughc}'  has  estimated  the  time  required  for  the  deposit  of  two 
ndrt-d  feet  in  thickness  of  Loess  at  twenty  thousand  years.  Reckoning 
•  Loess  deposit  at  one  hundred  feet,  this  spear  head,  from  these  estimatesj 
St  have  lain  where  I  found  it  for  at  least  twenty-one  thousand  years, 
>ving  man's  presence  at  Kansas  City  and  upon  this  continent  for  at  least 
It  great  length  of  time. 

From  the  evidence  of  the  specimen  I  have  shown  you,  and  from  a  stone 
i  described  to  me  by  Col.  Van  Horn,  found  in  grading  Commercial  street, 
ar  the  foot  of  C^rand  avenue,  buried  in  the  Loess  fifteen  feet  beneath  the 
•face,  and  from  other  stone  implements  described  b}'  Prof.  Aughey,  found 
bedded  ii.  the  Loess  of  Nebraska  and  Iowa,  1  think  that  but  little  doubt 
n  nmain  that  man  existed  upon  the  earth  at  the  time  this  deposit  took 
ice. 

Did  he  have  an  existence  here  prior  to  that  time?  There  are  many 
asons  rendering  it  probable  that  he  had.  Overlying  the  erie  clay  and  un- 
rlying  the  reoent  drift  deposit,  and  the  Bluft'  formation  in  Ohio,  Illinois, 
^a,  Missouri.  Kansas  and  other  States,  is  an  ancient  forest  bed,"  with  a 
il  from  six  inches  to  three  feet  in  thickness.  This  ancient  forest  sprang 
>  and  had  a  vigorous  existence  in  a  climate  not  materially  diftcrent  from 
*T  present  climate.  The  flora  was  not  widely  different  from  ours,  and  with 
^iver  drainage  almost,  if  not  entirely  equal  to  our  present  drainage,  there 

no  apparent  reason  why  man  should  not  have  existed  at  the  time.  There 
^everything  needful  to  supply  his  wants,  and  the  condition  in  every 
Uy  was  such  as  to  render  his  existence  highly  probable,  or  there  was 
Otbing  at  least  to  preclude  the  idea  of  his  existence.  Besides,  the  late  Dr. 
^och,  in  a  paper  submitted  to  the  Academy  of  Science  of  St.  Louis,  claims 
^  have  found  in  Benton  county,  in  this  State,  two  arrow  heads  associated 
*ith  the  skeleton  of  the  Missourium  in  a  layer  of  vegetable  mould,  covered 
^the  depth  of  twenty  feet  with  alternate  layers  of  sand,  clay  and  gravel, 
^neof  the  arrow  heads  lay  underneath  the  thigh  bone  of  the  skeleton,  the 
'*5ne  actually  resting  in  contact  upon  it,  so  that  it  could  not  have  b<iQTi 
^laced  there  after  the  deposit  of  the  bone.    The  value  of  U\c  ol  \>t. 
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Koch  has  been  subsequently  strengthened  by  the  discoveries  of  Prof.  Wor- 
then  in  Illinois  and  by  discoveries  in  California.  This  vegetable  mould, 
doubt,  formed  a  part  of  the  soil  of  the  old  forest  bed.  Did  man  then  exist? 
The  evidence  seems  to  indicate  that  he  did.  If  so,  we  must  carry  him  back 
of  the  recent  Drifl  and  the  Bluff  formation  to  beyond  the  glacier  period,  and 
associate  him  with  the  mammoth  and  the  mastodon. 

I  must  not  leave  a  gap  so  wide  as  that  between  man  at  the  beginning  of 
the  Loess  time  and  the  first  dawn  of  modern  civilization  at  Kansas  City,  in- 
troduced by  our  Louis',  and  Philiberts,  and  Chouteaus,  and  Johnsons,  and 
McGees,  a  little  more  than  half  a  century  ago.  I  have  other  evidencei- 
which  will  afford  you  glimpses  of  Man's  presence  here  during  this  lonf 
intermediate  interval  of  time.  But  how  many  races  appeared  and  passed 
away  from  the  scene  is  difficult  to  say,  with  the  evidence  now  before  us. 
Before  the  introduction  of  modern  civilization,  however,  we  have  reason  t»  . 
believe  that  at  least  two  races,  differing  in  their  habits  and  modes  of  lif^ 
were  dwellers  in  our  very  fertile  and  picturesque  hills  and  valleys. 

I  am  indebted  to  Judge  Ranson,  of  this  city,  for  the  information  whick 
led  to  the  discovery  of  the  specimens  which  I  have  the  pleasure  next  to  pres- 
ent you.  The  Judge  superintended  the  widening  of  Twelfth  street  near  it* 
junction  with  Woodland  avenue,  in  this  city,  several  years  ago,  and  inth» 
excavation  made  for  the  purpose  large  quantities  of  flint  chippings,  arrow 
heads,  stone  axes  and  broken  pottery  were  found  at  a  depth  varying  from 
six  inches  to  eighteen  inches  beneath  the  present  surface. 

The  specimens  taken  out  by  him  at  the  time,  which  amounted  to  the 
fourth  of  a  bushel,  unfortunately  have  been  lost.    One  of  them  is  described 
as  being  the  half  of  a  small  pot  or  cup,  capable  of  holding  about  a  pint 
This  specimen  had  the  appearance  of  being  very  recently  broken,  and  was 
probably  whole  until  the  plow  used  in  loosening  up  the  earth  for  the  excava- 
tion came  in  contact  with  it.    I  visited  the  place  indicated  the  past  summer^ 
and  was  so  fortunate  as  to  find  the  specimens  I  have  just  presented  you* 
The  Osage  Indians,  1  am  informed  by  Mr.  Johnson,  occupied  this  place  as  a 
camping  ground  at  the  time  of  the  first  settlement  of  this  country,  and  still  j 
used  flint  implements  at  this  very  recent  time,  so  that  we  find  flint  chippings 
and  arrow  heads  from  the  surface  to  a  depth  of  about  eighteen  inches  beneath^ 
But  we  must  not  infer  from  this  fact  that  they  are  all  relics  of  the  same  race. 
For  while  the  Osages  used  stone  implements  of  the  same  stylo  of  art  as 
those  of  earlier  times,  they  knew  nothing  of  the  manufacture  or  use  of  the 
pottery  we  find  lying  in  close  proximity  to  them.     It  is  difficult  to  say 
at  what  time  these  various  deposits  were  made,  or  the  number  of  different 
races  associated  with  them.    The  flint  implements  seem  to  be  of  the  same 
style  of  workmanship,  all  belonging  to  the  paleolithic  type;  but  the  ma- 
terial used  is  widely  different,  while  all  of  the  specimens  found  at  and  near 
the  surface  arc  made  from  the  common  chert  found  in  this  vicinity,'  those  of 
an  earlier  deposit,  or  many  of  them  at  least,  have  been  fashioned  from  flint 
not  belonging  to  this  locality,  nor  within  several  hundred  miles  of  here^ 
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bit)  latter  cIubb,  or  the  material  from  which  they  have  been  made  must  have 
jon  transported  from  distant  localities.  There  is  yet  another  difference, 
at  while  the  flint  chippings  and  stone  implements,  including  stone  axes, 
k\e  a  wide  range  in  this  and  the  adjoining  counties,  buried  at  various 
jpths  near  the  surface,  I  am  not  aware  that  "prehistoric  pottery"  has  been 
UQd  except  at  this  place,  and  in  one  place  near  the  fair  ground  in  Wyan- 
>tte  county,  Kansas.  I  am  indebted  to  Mr.  Winner,  the  efficient  secretary 
'  this  academy,  for  information  of  this  latter  place.  In  company  with 
im  I  recently  made  some  researches  there  which  resulted  in  our  finding  sev- 
•al  fragments  of  pottery,  in  every  way  similar  to  that  found  in  this  county, 
hich  were,  no  doubt,  deposited  about  the  same  time  and  by  the  same  race 

people.  This  latter  array  of  specimens  I  also  present  for  your  examina- 
on.  The  earliest  of  the  deposits,  including  the  fragments  of  pottery  and 
►me  stone  axes  of  the  neolithic  type,  may  have  been  made  soon  after,  or 
3rhaps  before,  the  completion  of  the  bluff  deposit.  They  are  found  resting 
most,  if  not  entirely,  in  contact  with  the  upper  surface  of  the  Bluff  deposit 
id  imbedded  in,  or  just  beneath,  the  base  of  the  vegetable  mould  over-  , 
Ing  it.  You  will  perceive  from  these  fragments  that  there  was  at  least 
ro  styles  in  construction,  and  as  many  as  four  diflorent  styles  of  ornamen- 
tion  in  the  manufacture  of  the  vessels  of  which  these  fragments  are  but 
ic  broken  remains.  One  style  of  construction  has  a  plain  vertical  rim  at 
p  about  one  inch  in  perpendicular  height,  from  the  base  of  which  the  bowl 
'  body  of  the  vessel  gradually  swells  out  in  a  convex  form,  terminating  in 
I  oval,  diminishing  downward,  and  perhaps  slightly  flattened  at  the  base» 
he  other  style  has  simply  a  thickening  or  swelling  out  of  the  rim  at  top, 
id  the  bowl  of  the  vessel  is  less  convex  than  in  the  other.  The  ornamen* 
tion  consists  of  indentations  and  punctures  of  various  kinds  upon  the  rim 
•  around  the  base  of  the  rim  of  the  latter  class;  or  it  consists  of  engrav- 
gsi,  traced  before  the  hardening  of  the  vessel,  upon  the  outer  surface,  per- 
ip8  in  imitation  of  a  tree  or  plant.  The  vessels,  judging  from  the  curve  of 
e  broken  pieces,  would  vary  from  one  pint  to  several  gallons  in  capacity. 

The  specimens  I  have  described  were  found  on  a  gradual  slope  of  land, 
th  but  little  elevation,  reaching  back  from  Jersey  creek  northwest,  in 
yandotte  county,  and  on  a  slope  equally,  but  slightly,  elevated,  reaching 
ck  northwest  from  a  branch  of  McGee  creek,  in  this  county. 

So  far  as  I  know,  artificial  mounds  have  not  been  found  in  this  vicinity, 
1  farther  investigation  may  disclose  them.*  In  the  meantime,  with  the 
idence  before  us,  we  are  not  justified  in  assuming  that  the  race  that  used 
d  was  associated  with  this  pottery,  was  numerous  or  had  a  long  existence 
re,  for  these  relics  are  found,  so  far  as  I  know,  but  at  the  two  places  indi- 
ted, and  there  confined  to  but  very  inconsiderable  areas.     *     *  * 


•^iner  thii  paper  was  read,  namcrous  mnands  have  been  fouDd  Id  the  viciuity  of  KanvsA  Cwif^witoA 
whii-h  haTe  bctrii  dctcriM  by  Judge  West. 
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THE  EXCAVATIONS  IN  OLYMPIA. 

There  has  been  no  flagging  on  the  part  of  the  Germans  in  their  scieniific 
investigations  in  the  East,  as  witness  her  archaeological  researches  in  Aria 
Minor  and  Greece  since  1871.  The  excavations  in  Olympia  have  opened i 
new  era  in  the  knowledge  of  the  wonders  of  ancient  Greece.  Great  and 
valuable  riches  have  been  dug  up,  and  lately  there  has  been  a  motion 
brought  into  the  Imperial  Parliament  at  Berlin  for  a  new  appropriation  to 
continue  these  researches.  To  convince  members  of  the  importance  of  the 
work,  the  Government  appointed  Prof.  Adler,  who  had  been  staying  a  long 
time  in  Olympia,  to  report  to  the  Parliament  what  had  been  found  at  that 
place.    The  Professor  says: 

**Tho  German  Government  had  first  to  consider  whether  the  undertaking 
would  be  of  benefit  to  science,  what  would  be  the  best  way  of  carrying  on 
the  work,  and  the  probable  cost.    After  these  and  other  questions  of  a  se^ 
•  ondary  nature  had  been  solved,  the  real  business  of  excavation  began  Oc- 
tober 4,  1875.    The  plain  of  Olympia  is  bounded  on  the  west  by  the  moun- 
tains of  Druva;  on  the  north  is  the  woody  Olympus  chain,  with  the  cone- 
like  Kronos  Hill  standing  out  prominently,  like  one  of  nature's  watch 
towers;  on  the  south  flows  the  many  armed  River  Alpheios,  and  hurrying 
down  from  the  north  we  have  tlie  brook  Kladeos.    The  whole  ground  be- 
tween Druva,  Kronion  and  Alpheios,  and  far  away  into  the  Kladeos  Valley 
is  an  alluvial  soil  of  fine  chalk  and  marl,  with  a  slight  admixture  of  clay 
which  the  Alpheios  has  spread  over  the  plain  in  its  headlong  progress  from 
the  mountain  lakes  of  Arcadia.    The  work  at  first  did  not  progress  so  rap- 
idly as  it  might  have  done,  as  the  Greek  Government  were  constructing* 
road  from  the  place  of  excavation  to  the  nearest  harbor,  and  it  was  not  till 
this  was  completed  last  year  that  our  work  could  go  on  in  peace.    Bat  in 
•pite  of  this  hindrance,  casts  of  the  treasures  found  were  last  year  sent  to 
twenty-seven  art  institutions,  some  in  America  and  England.    On  the  slope 
of  the  Zeus  Hill  were  all  the  more  important  buildings,  such  as  ten  store- 
houses, several  temples — among  these  the  Temple  of  Zeus  and  two  smaller 
ones  in  the  same  style,  which  when  brought  fully  to  the  light  of  day  will 
surely  be  found  in  good  preservation,  all  with  Doric  columns;  also  ruins  of 
brick  erections,  one  a  guard-room  in  which  five  men  could  stand.  These 
latter  are  decidedly  of  the  late  Koman  style. 

*'Alike  in  structure,  and  built  of  the  same  material  as  the  brick  ruins, 
are  the  sewers  a  little  to  the  southwest  of  the  temple.  To  the  west  of  this 
is  an  ancient  churchyard,  a  cemetery  whose  graves,  formed  of  slabs  of 
stone,  have  been  many  of  them  washed  away  by  the  Alpheios,  and  the  arms 
of  the  warriors  imbedded  in  the  shallow  shoals  of  the  stream  or  in  the 
wicker  baskets  of  the  fishermen.  Since  the  discovery  of  these  things  the 
traffic  which  the  fishermen  of  these  coasts  kept  up  in  Greek  bronze  wares 
js  accounted  for,  as  also  the  presence  of  those  articles  in  many  art  museoms. 
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n  the  reports  of  1875-6  there  is  a  Byzantine  church  described  as  entirely 
overed  with  rubbish,  partially  excavated  by  the  French,  in  1829,  and  now 
ompletely  bared  to  view.  It  was  always  thought  that  there  lay  a  larger 
tructurc  beneath,  and  this  supposition  is  now  confirmed.  Besides  a  valu- 
bk*  treasure  of  well-preserved  inscriptions  and  tombstones,  there  have  been 
jniid  on  this  spot  some  ancient  ruins  of  a  chapel  surrounded  by  a  wall  or 
onrt-yiird.  By  digging  further  still  eleven  large  statues  came  to  light — 
he  Emperor  Marcus  Aurelius,  his  wife  and  daughter,  the  Emperor  Com- 
ioiiu:=*,  and  the  famil}'  of  the  maker  of  these  statues.  We  have  by  no 
leniis  exhausted  all  that  are  there.  Though  they  are  only  statues  origin- 
ted  in  the  second  centur}',  and  of  no  great  worth  as  works  of  art,  still  they 
re  interesting  as  portraits  of  Roman  sovereigns,  enabling  us  to  learn  much 
ii'l  to  surmise  more.  But  the  grandest  discovery  of  all  is  the  Temple  of 
leus.  which  in  our  wildest  dreams  we  never  hoped  to  find  as  perfect  as  it 
ia<  shown  itself.  We  see  from  the  traces  of  charcoal  that  the  temple  was 
martially  burned,  and  afterwards  injured  more  or  less  by  repeated  shocks 
►f  earthquake.  p]ven  in  the  Ciiristian  age  people  had  their  dwellings  round 
kbout  ii,  but  were  driven  away  by  earthquakes.  Greeks  and  uncivilized 
ribes,  probably  Avars  and  Slaves,  broke  the  sculptures  to  pieces  and  made 
heir  dwellings  of  them.  The  fall  of  the  temple  and  the  inundations  of  the 
^iver  Alpheios,  which  did  not  occur  merely  in  the  spring,  but  lasted  for 
en  or  fifteen  3'ears,  drove  away  these  tribes,  and  the  alluvial  soil  spread 
inmolested  pretty  equally  over  the  whole  upper  surface.  After  the  ter- 
itory  had  ])een  deserted  for  a  while  a  second  swarm  of  inhabitants  settled 
here,  of  whom  we  know  nothing  exco])t  that  they  were  even  of  a  lower 
:ra<le  than  the  first,  for  their  abodes  were  more  miserable  and  more  primi- 
ive  than  those  over  which  the}'  built.  The  reason  that  the  first  discoveries 
rent  on  so  slowly  was  because  we  deemed  that  the  interests  of  science  rc- 
uired  us  to  preserve  these  ancient  dwelling  hou.ses  intact.  But  when  wo 
rerosiire  that  statutes  la}-  beneath,  short  work  was  made  of  the  housee,  and 
he  treasure  below  lay  revealed. 

OuQ  interesting  discovery  was  the  learning  the  name  of  the  architect, 
.ibon.  and  another  the  year  of  the  erection — 431.  It  is  undoubtedly  the  most 
eautiful  of  all  Doric  temples  known.  It  represents  the  last  and  best  age  of  the 
eavy.  bulky  erections,  as  they  were  known  in  Sicily,  while  the  more  elegant 
nes  were  to  be  found  in  Athens.  The  material  used  in  its  construction  was 
ot  a  good  sort — a  kind  of  shell  lime,  done  over  with  two  thin  layers  of 
tucco,  which  was  then  painted.  The  interior  arrangements  are  exactly  as 
^ansanias  and  others  describe  them.  Pausanias  relates  that  the  temple  was 
domed  with  sculpture.  The  twelve  labors  of  Hercules  were  introduced, 
ix  over  the  principal  door  and  six  at  the  back,  lie  further  tells  us  that 
he  two  tympanums  represent  the  last  quiet  quarter  of  an  hour  before  the 
ace  of  Pelops  and  the  father  of  llippodamia,  the  first-named  winning  by 
lis  canning  the  four-horse  race.  The  order  in  which  the  figures  come^  aud 
heir  number,  he  likewise  enumerates — Zeus  in  the  eenlor,  \\\^t\  VvAo^^, 
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Hippodamia,  Kilias,  the  four  horses  abreast,  the  grooms  (hippokrome),  and 
last  the  river  god  Alpheios,  under  the  figure  of  a  man  reclining  to  the  right 
of  Zeu8,  OinamaoB,  Aerophe,  M^-rillos,  again  the  four  horses  with  two  hip- 
pokromes,  and  the  river  god  Kladeos.  In  tliis  way  Pausantas  recapitulates 
twenty-one  figures,  viz  :  thirteen  men  and  eight  horses  ;  and  all  these  haTe 
been  found,  not  perfect,  it  is  true,  but  of  each  one  some  piece  or  other.  Un- 
fortunately, as  yet  only  six  heads  have  been  excavated— three  men's  and 
three  horses'.  The  reconstruction  of  the  sculptures  has  been  begun  with 
great  care,  and  it  is  pretty  correctly  ascertained  to  whom  each  separate  lit- 
tle piece  belongs.  The  lecturer  was  of  opinion  that  the  tympanum  wonld 
have  appeared  to  bare  with  only  twenty-one  figures,  and  doubts  not  that 
some  accessory  figures  will  turn  up.  Zeus,  Pelops  and  Hippodamia  have 
been  found  in  tolerably  large  fragments.  The  discovery  of  the  steeds  telli 
ns  plainly  how  advanced  the  Greeks  were  in  the  technical  parts  of  their 
subjects,  and  in  perspective.  The  four  horses  abreast  could  not  be  allowed 
to  occupy  more  space  than  a  meter.  The  artist  had  depicted  three  in  the 
back-ground  in  alto-relievo,  close  together,  but  the  fourth,  in  advance, 
stands  alone ;  and  yet  the  group,  as  seen  from  below,  has  the  effect  of  four 
horses  close  together,  but  free.    The  second  tympanum,  by  Alkamenes,  the 

--pupil  of  Phidias,  is  in  a  much  better  state  of  preservation  than  the  first. 
Only  eleven  heads,  however,  are  forthcoming,  which  Mr.  Newton  declares  \ 
to  be  the  most  beautiful  and  genuine  of  all  we  have  of  the  Phidias  school 
The  picture  on  the  pediment  is  the  moment  when  the  Centaurs,  heated  with 
wine,  begin  to  attack  the  Grecian  women  and  virgins  sitting  near  them. 
Of  this  west  tympanum  twenty-six  different  figures  have  been  found  in  all. 
Thus  the  two  t^-mpana  alone  contain  from  forty  to  forty  four  figures,  un- 
doubtedly of  (ireek  origin,  a  colossal  endowment  to  science,  when  wo  re- 
flect that,  of  the  7,000  or  8,n00  statues  in  Rome,  not  more  than  from  3,000  to 
4,000  are  genuine  Greek  work.  Paris,  London  and  Athens  have  few,  in- 
deed, to  show.    As  regards  the  execution  of  these  figures,  we  are  too  much 

.  accustomed  to  test  all  the  Greek  statues  by  what  Phidias  has  done.  The 
figures  we  have  here  are  undoubtedly  the  work  of  great  masters ;  but,  aa 

,  they  were  intended  for  particular  niches,  the  side  invisible  to  the  spectator 
was  left  incomplete,  while  Phidias  always  worked  up  even  those  portions  not 
exposed  to  view  in  the  most  painfully  exact  manner.  All  these  statues 
gain  immeasurably  by  being  seen  from  the  right  height  and  light.  Grecian 
art  is  only  thus  comprehensible  in  all  its  grandeur. 

Then  we  have  among  our  discoveries  from  five  to  twelve  most  excellent 

I  Metopes.  Pausanlas  mentions  particularly  the  Atlas Oletopc,  which  will 
come  out  in  all  its  wonderful  beauty  as  soon  as  the  second  cast  of  it  has 

:  been  completed.  One  of  the  first  objects  dug  out  was  a  2fike  of  Paionios, 
unquestionably  the  most  complete  piece  of  statuary  yet  found.  It  is  the 
more  interesting  from  having  an  inscription  on  it  informing  us  of  the  name 
of  the  sculptor,  and  of  the  fact  that  his  work  carried  off  the  prize  from  all 

f  other  competitors.    This  JS'ike  must  have  been  placed  here  some  fifteen 
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years  before  the  temple  was  built.  Even  tbePVench  acknowledge  that  since 
the  Venus  of  Milo  nothing  to  equal  it  has  been  found.  Moreover  wo  have 
several  bronzes,  such  as  remains  of  tripods,  coins,  weapons.  Of  bronze 
statuettes  there  is  only  one  large  one.  Still  our  bronzes  amount  to  l,00(^ 
or  more,  but  mostly  small  pieces.  Of  these  we  may  mention  a  bull's  ear 
and  horn  the  size  of  life,  one  of  a  lion  in  bronze  relievo,  statuettes  of  war- 
riors, different  bronze  animals  scarcely  distinguishable — such  as  horses, 
swine,  cows,  etc.,  probably  consecrated  gifts  from  the  pooorer  inhabitants  of 
the  country  in  good  harvest  years.  Among  them,  too,  we  have  a  griffin's  or 
peacock's  head  in  bronze.  As  duplicates  of  anything  have  to  be  divided  be- 
tween the  Greek  and  German  Governments,  the  Germans  will  certainly  not 
get  many  of  this  collection.  Numerous  articles  in  terra  cotta  display  rare 
perfection  in  form,  preparation,  and  color,  and  lead  to  the  supposition  that 
the  ancients  must  have  well  understood  brick  making  and  burning." — Globe* 
Democrat. 
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Archaeology  is  certainly  on  the  advance.  Tho  recent  researches  abroad 
— at  Cyprus,  Mycenro,  Bologna  ;  in  short  all  over  the  earth — are  stimulating 
inquiry  and  investigation  nearer  homo,  and  the  prospect  is  that  we  shall 
have  something  to  interest  us  in  our  own  prehistoric  antiquities.  The 
learned  world  hail  with  delight  the  wonderful  discoveries  of  Di  Gesnola. 
Schliemann,  George  Smith  Wood,  and  other  earnest  explorers  in  the  East^ 
and  the  hope  is  that  we  are  about  to  see  active  scientific  interest  directed 
towards  our  own  archaeology.  All  most  certainly  rejoice  in  the  prospect  of 
scientific  progress  in  our  land.  The  antiquities  of  America  have  been  most 
singularly  overlooked  and  neglected.  For  years  the  efforts  of  active  inves- 
tigators have  been  directed  towards  the  development  of  our  vast  and  almost 
wholly  unexplored  archaic  field.  The  government  has  been  solicited,  Con- 
gress invoked,  learned  societies  appealed  to;  but  all  in  vain.  Our  people, 
ever  ready  to  interest  themselves  in  the  antiquities  of  other  lands,  had  but 
few  words  of  encouragement  for  home  explorers.  Ample  means  could  he- 
raised,  if  necessary,  in  response  to  a  cable  telegram,  to  secure  foreign  an- 
tiquities, but  not  one  dollar  to  purchase  relics  of  the  great  unrecorded  age 
— of  that  lost  civilization  which  once  filled  the  great  valleys  of  the  West.. 
These  facts  are  discreditable  to  our  age,  our  people,  and  the  government. 

These  reflections  are  due  to  the  meeting  of  scientists  in  Boston  recently  | 
to  consider  the  importance  of  securing  for  Boston  and  the  country  the  cele-  ; 
brated  Dighton  Kock,  which  has  so  long  divided  the  attention  of  scientific 
men.  It  appears  that  the  rock  in  question  is  in  danger  of  being  carried  off 
by  the  King  of  Denmark,  under  some  show  of  title  conveyed  years  ago  to 
the  Royal  Society  of  Northern  Antiquities,  Copenhagen.  To  prevent  this, 
many  of  leading  citizens  of  Massachusetts  have  concluded  to  initiate  a  move- 
ment as  above  indicated.    Among  those  interested  are  Vrvift\Oi^iT\\,  YiW^V^Cki 
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Harvard,  Prof.  Longfellow,  Gov.  Rice,  Mayor  Cobb,  Thomas  G.  Appleton, 
JoKd  G.  Whittier,  James  Russell  Lowell,  Rev.  Dr.  Vinton  and  Dr.  Green. 

"What  is  the  Dighton  Rock  ?  It  is  a  huge  granite  mass  lyingon  the  east  side 
of  Taunton  River,  at  Dighton,  Mass.,  bearing  an  inscription  in  certain  char- 
-aeters  which  have  perplexed  antiquarians  and  novices  since  1680.  A  popu- 
lar fallacy  ascribes  the  inscription  to  adventurous  Norsemen,  who,  about  the 
year  1000  of  the  Christian  era,  visited  the  coast  and  have  left  the  impress 
•of  their  names  and  <leeds,  as  it  is  claimed,  at  various  points.  This  inscrip- 
tion has  been  variously  pronounced  Runic,  Phoenician,  Indian,  etc.  Copies 
were  sent  to  the  learned  secretary  of  the  society  at  Copenhagen,  the  late 
Prof.  Rafn,  who  pronounced  it:  ("Antiquitates  Americana}'*)  a  Runic  in- 
scription dated  back  to  the  tenth  centur}'.  Prof.  Rafn  appears  to  have  been 
misled  by  the  misquotation  of  certain  characters — O  R  I  N  X — represent- 
ing, as  alleged,  the  name  of  one  of  the  early  Norsemen  who  navigated  the 
I  ivaters  about  Martha's  Vineyard. 

I       A  Phoenician  origin  has  also  been  ascribed  to  *' Writing  Rock,"  as  a 
:  monument  of  the  earliest  navigators  of  the  remarkable  maritime  people 
I  "who  had  passed  the  the  Pillars  of  Hercules,  claiming  that  the  "  pillars"  oc- 
jl-cur  among  the  sculptures  on  the  rock.    Notwithstanding  all  these  diverse 
ji  opinions  of  foreign  savans  and  home  archaeologists,  the  true  solution  of  the 
[j^nigmatical  inscription  doubtless  lies  in  the  interpretation  given  by  the  lat^ 
Mr.  Schoolcraft,  who  construed  the  principal  characters  to  be  Indian,  or 
;;  more  properl}'  of  an  indigenous  race — whether  red  men  or  some  transitory 
ji|typo  may  not  be  determined.    Rock  inscriptions  are  not  rare.    They  occur 
IJall  over  the  country,  from  farthcrest  Main  to  the  confines  of  our  VVestern 
plains.    They  can  not  be  traced  to  the  same  sources  ;  many  are  due  to  ttie 
North  American  Indian,  while  others  have  a  much  greater  antiquity.  Re- 
i-cording  upon  stone  is  of  very  high  antiquity.     Ancient  inscriptions  are 
'•found  all  over  the  East. 

Recurring  to  Dighton  Rock,  Mr.  Schoolcraft,  under  the  guide  of  Ching- 
/waak,  an  Indian  Chief,  made  it  Muz-zin-na-bik,  or  rock  writing  of  the  Wabe- 
,  matais.    The  record  denotes  a  battle,  and  was  made  by  che  victorious  party. 
Washington,  it  has  been  stated,  expressed  the  opinion  while  at  Cambridge, 
.1789,  that  inscription  was  Indian.    He  had  doubtless  examined  rock  sculp- 
i  jture  along  the  upper  Potomac,  Monongahela,  and  elsewhere  in  Virginia, 
I'iand  was  familiar  with  this  style  of  "rock-writing." 

.  We  present  for  the  purpose  of  comparison  several  specimens  of  so-called 
H  "Indian  pictographs  found  on  rocks  in  various  parts  of  the  country.  These 

are  properl}-  Muzzinnabiks,  representing  both  their  glyphs  and  pictographs. 
^  The  simpler  forms  of  pictography  are  shown  upon  grave-posts.  Painting 
*  upon  scrolls  of  birch  bark,  skins,  etc.,  is  called  kekeewin,  or  instructions. 
t .     Thoroughout  New  England  numerous  specimens  of  rock-writing  occur. 

Dr.  Green  at  the  Boston  meeting  referred  to  several.  In  the  State  of  New 
■  York  there  are  others  that  could  be  mentioned.    Along  the  St.  Lawrence 

9ome  occur,  and  even  amid  the  granite  folds  of  the  Adirondacks  roek-sculp- 
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taring  has  been  noticed.  On  the  Susquehanna,  near  Lancaster,  Pa.,  "In- 
dian Rock"  is  a  famous  locality.  There  are  two — "  Big  and  Little."  The 
somewhat  celebrated  **Pompey"  or  "Oneida  Stone,"  discovered  in  Onon- 
dago  county,  N.  Y.,  is  an  object  of  antiquarian  interest,  but  not  of  Indain 
or  prehistoric  origin.  It  is  a  gneissoid  bowlder,  12  by  14  inches,  and  8  iiy 
thickness. 

Near  Barnesville,  O.,  are  interesting  rock  sculptures.  The  location  is  near ! 
the  line  of  the  Central  Ohio  Kailroad,  west  of  Barnesville.    Two  massive 
sand  rocks  lie  near  the  summit  of  a  hill,  and  measure  about  ten  by  fourteen^ 
feet.    Their  exposed  surfaces  bear  elaborate  sculpturing.    The  work  is  in- 
taglio, corresponding  to  this  clast  of  rock  sculptures  throughout  the  West^ 

Nearly  opposite  Buffington  Island,  in  the  Ohio,  on  the  Virginia  shore^ 
may  be  seen  at  the  low  water  an  extensive  rocky  surface,  bearing  rude  rep- 
resentations of  animals,  reptiles,  birds,  etc.,  including  man  himself.  Of  the- 
reptiles  well  depicted  is  a  saurian  over  ten  feet  in  length.  The  power  of 
the  aboriginal  sculptor  has  been  elaborately  displayed  on  this  extensive 
rocky  surface — one  of  the  most  interesting  I  have  examined  in  the  West. 

Antiquity,"  a  few  miles  below,  is  the  site  of  another  sculptured  rock 
which  early  attracted  the  attention  of  boatmen.  Flood  and  vandalism  have 
quite  ertaced  most  of  the  characters.  On  the  Guayandotte,  Great  Kanawha^ 
Sandy,  and  elsewhere  in  West  Virginia,  Kentucky  and  Ohio  and  are  inter- 
ei*ting  sculptured  rocks.  To  describe  all  would  require  a  volume.  Through- 
out the  great  West  and  Southwest  we  find  sculptured  rocks,  on  mountain^ 
plain  and  estuary.  There  is  a  tine  one  in  Georgia.  It  occurs  on  a  granite 
bowlder,  the  characters  being  well  cut.  Passing  to  the  far  west  are  some 
rock  carvings  dit«covored  on  the  face  of  a  bold,  lofty  escarpment  of  coarse- 
grained sand  rock,  over  lOO  feet  in  height,  on  the  Upper  Missouri.  About 
half  way  up  are  animals,  symbols,  pipes,  implements,  etc. 

Jiecent  explorations  of  the  vast  inter-mountain  region  of  Colorado,  Ari- 
zona, etc.,  have  resulted  in  the  discovery  of  interesting  sculptured  rocks  in 
that  part  of  our  great  domain. — yew  York  Graphic. 


UTAH  MOUNDS. 

We  arc  kindly  permitted,  by  a  gentleman  from  this  place,  to  make  pub- 
lic the  following  interesting  letter  from  a  friend  at  Payson,  Utah  Territory 

Sir: — Your  letter  rc<[uesting  me  to  furnish  you  information  and  a  de« 
.«cription  of  the  Payson  mounds,  and  the  late  discoveries  made  therein,  U 
have  received,  and  I  herewith  forward  to  you  such  knowledge  of  these 
ancient  mounds  as  I  possess.  The  mounds  are  situate  on  what  is  known  ac 
the  Payson  Farm,  and  are  six  in  number,  covering  about  twenty  acres  03 
ground.  They  are  from  ten  to  eighteen  feet  in  height,  and  from  500  to  1,00( 
feet  in  circumference.  For  years  farming  was  conducted  on  the  Ituid^ 
and  fields  of  grain  were  planted,  grew  and  were  harvc»l<id  \.o  NvbT^XiWb 
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of  the  honu'S  of  tho  mound -builders,  the  busy  hard-working  toiler8  of  tbe 
field  apparently  caring  little  how  or  when  they  came  here.  About  two 
years  ago  several  of  the  residents  whose  curiosity  had  been  arrested  regard- 
ing the  mounds  concluded  to  explore  their  interior  to  see  what  could  be 
found  in  the  way  of  relics,  ancl,  perhaps,  to  find  the  glittering  treasure  that 
several  spiritual  mediums  had  said  was  hidden  in  one  of  the  mounds.  Tbe 
<5xplorations  divulged  no  hidden  treasure  so  far,  but  liave  proved  to  us  tbat 
there  once  undoubtedly  existed  here  a  more  enlightened  race  of  human  be- 
ings than  that  of  the  Indian  who  inhabited  this  country,  and  whose  records 
have  been  traced  back  hundreds  of  years. 

Last  year,  w^hile  engaged  in  excavating  one  of  the  larger  mounds,  we 
-discovered  the  feet  of  a  large  skeleton,  and  carefully  removing  the  hardened 
.  -earth  in  which  it  was  embedded,  we  succeded  in  unearthing  an  entire  skelfr 
ton  without  injury.    The  human  frame-work  measured  six  feet  six  incbei 
in  length,  and,  from  appearances,  it  was  undoubtedly  of  the  male  gender.  In 
the  right  hand  was  a  huge  iron  or  steel  weapon,  which  had  been  buried  with 
the  body,  but  which  crumbled  to  pieces  on  handling.    Near  the  skeleton  we 
aIbo  found  pieces  of  cedar  wood,  cut  in  various  fantastic  shapes,  and  in  a 
!  perfect  state  of  preservation,  the  carving  showing  that  the  people  of  tbis 
\  unknown  race  were  acquainted  with  the  use  of  edged  tools.    We  also  f^ond 
!  a  large  stone  pipe,  tho  stem  of  which  was  inserted  between  the  teeth  of  the  \ 
\  skeleton.    The  bowl  of  the  pipe  weighs  five  ounces,  made  of  sandstone,  and  - 
1  the  aperture  for  the  tobacco  had  the  appearance  of  being  drilled  out.  The 
j  inhabitants  here  say  a  race  of  people  existed  here  1,400  years  ago,  and 
;  belonged  to  a  tribe  known  as  the  Nephites,  who  are  often  referred  to  in  the 
Book  of  Mormons,  which  also  speaks  of  terrible  encounters  these  people 
j  liad  with  their  ancient  enemy,  tho  Lamonites.    We  found  another  skeleton 
i|  near  that  of  the  above  mentioned,  which  was  not  quite  as  large,  and  must 
I"  be  that  of  a  woman.    There  was  a  neatly  carved  tombstone  at  the  head  of 
,  this  skeleton.    Close  by  the  floor  was  covered  with  a  hard  cement,  to  all  ap- 
L  pearanccsa  part  of  the  solid  rock,  which  after  patient  labor  and  exhaustive 
,  work  we  succeeded  in  penetrating,  and  found  it  was  but  the  corner  of  a  box 
fiimilariy  constructed,  in  which  we  found  about  three  pints  of  wheat  ker- 
nels, most  of  which  dissolved  when  brought  in  contact  with  the  air.    A  few 
of  the  kernels  found  in  the  center  of  the  heap  looked  bright,  and  retained 
their  freshness  on  being  exposed.    These  were  carefully  preserved,  and  last 
«pring  planted  and  grew  nicely,  tiiough  the  field  insects  seemed  determined 
to  devour  it.    We  raised  four  and  a  half  pounds  of  heads  from  these  grains. 
"The  wheat  is  unlike  an}'  other  raised  in  this  country,  and  produces  a  large 
yield.    It  is  of  the  club  variety — the  heads  are  very  long,  and  hold  very 
large  grains. 

We  have  found  many  curiosities  in  the  mounds  belonging  to  this  ancient 
race  once  inhabiting  this  section.    We  find  houses  in  all  the  mounds,  the 
rooms  of  which  are  as  perfect  as  the  da}'  they  were  built.    All  the  apart- 
'  giients  [ire  nicely  plastered,  some  In  white,  others  in  a  red  color;  crockery- 
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ware,  cookiog  utensils,  vases — many  of  a  pattern  similar  to  the  present  age 
— are  also  found.  Upon  one  large  stone  jug  or  vase  can  be  traced  a  perfect 
delineation  of  the  mountains  near  here  for  a  distance  of  twenty  miles.  We 
bavc  found  several  mill-stones  used  in  grinding  corn  and  plenty  of  charred 
corncobs,  with  kernels  not  unlike  what  we  know  as  yellow  dent  corn. 
VTe  judge  from  our  observations  that  these  ancient  dwellers  of  our  country 
followed  agriculture  for  a  livelihood,  and  had  many  of  the  arts  and  sciences 
known  to  us,  as  we  found  molds  made  of  clay  for  casting  of  different  imple- 
ments, needles  made  of  deer  horns,  and  lasts  made  of  stone,  and  which 
were  in  good  shape.  We  also  find  many  trinkets,  such  as  white  stone  beads 
and  marbles,  as  good  as  made  now ;  also  small  squares  of  polished  stones  re- 
sembling dominoes,  but  for  what  use  intended  we  can  not  determine.  I 
bave  endeavored  to  give  you  a  full  description  of  the  explorations  so  far, 
and  as  we  continue  will  keep  you  informed. — Amasa  Potter,  in  Eureka 
(AVr.)  Sentinel. 


THE  FAMOUS  MOABITE  STONE. 

In  the  same  room  with  Alfred  Vicker's  pictures  is  a  very  clever  repro- 
<laction,  by  a  lady,  of  the  famous  Moabite  Stone,  which  was  discovered  in 
1869.  The  original,  it  will  be  remembered,  was  found  at  Dhiban  by  Bev. 
P.  A.  Klein,  a  French  clergyman,  employed  by  the  English  Mission,  in  the 
possession  of  the  Brue  Hamajdah,  one  of  the  wildest  Arab  tribes,  who  had 
long  kept  it  with  great  jealousy  as  being  possessed  of  supernatural  powers. 
All  attempts  to  purchase  the  stone  through  native  agents  failed,  and  even  the 
appeal  to  the  Sultan  did  not  suffice  to  give  possession  of  it.  In  the  end  the 
Arabs,  fearing  that  they  should  be  deprived  of  it,  determined  to  destroy  it, 
and  this  they  attempted  to  do  by  first  heating  it  by  a  fire  lit  underneath  it, 
and  then,  when  it  was  red  hot,  throwing  suddenly  cold  water  over  it.  It 
was  in  this  way  effectually  broken  into  pieces.  But,  fortunately,  M.  Cler- 
mont Ganneau,  the  learned  philologist  and  now  Professor  at  the  Sorbonne, 
in  Paris,  had  succeeded  in  taking  what  is  called  "a  squeeze"  or  clay  im- 
pression from  the  face  of  the  stone,  and  after  it  was  broken  Capt.  Warren, 
of  iho  Palestine  Exploration  Expedition,  took  squeezes  of  the  two  larger 
fragments.  The  stone  in  fragments  was  eventually  secured  for  the  French 
Uovornnient,  and  after  great  care  the  recovered  fragments  were  put  together 
and  the  restored  tablet  now  remains  preserved  in  the  Louvre  at  Paris.  It 
measures  four  feet  one  inch  in  breadth,  having  an  arched  top  and  squared 
base,  and  being  about  ten  inches  in  thickness.  The  model  now  exhibited  is 
made  to  a  scale  of  a  quarter  the  size  of  the  original,  and  evidently  with  the 
greatest  accuracy  that  skill  and  patience  could  exert.  The  letters  have 
each  one  been  copied  faithfully,  and  all  the  joinings  of  the  fragments, 
where  Xhoy  show  at  all,  so  that  we  have  before  us  in  a  portable  form  this 
j»rici*lfss  and  most  interesting  relic.  The  letters  are  in  straiirht  Uuvi^  \5iVitQ^^ 
the  face  of  the  stone,  and  thev  arc  considered  by  l\\c  aul\\or\X\vi"!^  \w  Wvvi?^^ 
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abstruBO  question »  of  paleography  to  be  in  the  same  characters  as  those 
used  by  David  in  the  Psalms  and  by  Solomon  in  his  correspondence  with 
Hiram,  King  of  Tyre.  To  give  some  idea  of  the  form  of  these  letters,  it 
may  be  said  that  they  resemble  rather  our  ordinary  Arabic  numerals,  lei- 
ters  like  the  6,  7,  4  and  0  occurring  frequently,  and  others  like  our  Roman 
Y  and  P.  They  are  all  incised,  and  appear  to  have  been  cut  in  by  some 
hard  and  sharp  tool.  As  to  the  date  assigned  to  this  record,  which  has  been 
all  read  and  translated  by  M.  Clermont  Ganneau,  it  has  been  confideDtly 
stated  by  the  Count  de  Vogue  to  have  been  engraved  in  the  second  year  of 
Abaz,  King  of  Isrcal.  It  is,  therefore,  older  than  the  Homeric  poems,  as  we 
know  them  through  Homer,  at  least,  and  older  than  the  famous  inscription 
of  Ashmunazar,  probably  900  B.  C.  Although  certain  discrepancies  remain 
to  be  cleared  up,  no  doubt  is  felt  as  to  general  tenor  of  the  inscription.  1 
translation  has  been  published,  and  may  be  obtained  of  the  Palesine  Explor- 
ation Society,  and  we  presume,  also,  that  copies  of  this  excellent  model  may 
be  obtained  by  those  interested  in  this  subject.  At  any  rate,  too  much  can- 
not be  said  in  commendation  of  the  great  skill  and  patience  devoted  to  thi* 
copy  of  the  famous  stone. — LoTidon  Thnes. 
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The  Indian  relics  discovered  by  the  Rev.  J.  Gass  in  a  mound  near  Dav- 
enport, Iowa,  continue  to  evoke  discussion.  They  consist  of  tablets  of  dark 
olored  slate,  with  pictorial  engravings,  one  of  which  represents  a  funeral 
pyre  or  a  sacrifice,  around  which  a  dance  is  taking  place  ;  twenty- two  star* 
and  the  sun  and  moon  are  also  shown,  and  there  are  two  lines  of  a  written 
language  in  unknown  characters.  On  the  reverse  of  the  tablet,  which  ia 
rather  less  than  a  foot  square  and  about  one  and  a  half  inches  thick,  there 
are  sketches  of  men,  several  quadrupeds  (including  two  mastodons),  some 
birds  and  trees.  Another  tablet  has  a  dial,  with  four  concentric  circles, 
within  which  are  marked  the  four  cardinal  points  and  twelve  equidistant 
characters  supposed  to  represent  the  signs  of  the  zodiac.  There  is  no  doubt 
that  these  relics  were  found  along  with  human  remains,  among  layers  of 
shell,  in  a  mound.  If  put  there  for  the  purpose  of  imposture,  they  have 
been  skillfully  placed.  All  authorities  agree  that  if  the  relics  are  genuine 
they  are  by  far  the  most  important  archa?ological  treasures  yet  found  ia 
this  country. 
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BITUMEN,  ASPHALTUM,  PETROLEUM,  PYROSCHISTS  ANDT 
CERTAIN  OTHER  SOLID  HYDRO-CARBONS. 

BY  (}.  l\  HROADHEAD,  OF  PLEASANT  HILL,  MO.,  LATE  STATE  GEOLOGIST. 

[IU>ad  before  the  Kaosos  City  Academy  of  Scleuco,  Nov.  28,  1876.] 

In  liSTG  I  was  appointed  as  one  of  the  judges  of  the  Centennial  Exhibi- 
ion  at  Philadelphia,  and  as  such  I  was  assigned  to  write  up  a  part  of  the 
xhibition,  including  the  substances  named  at  the  head  of  this  Article. 
*lial  article  is  included  in  the  following  pages,  with  but  few  additions  and 
banges. 

IIYDRO-CARBONS 

May  be  thus  classifisd  : 

1.  (iaseous  hydro-carbons — Marsli  gas,  olefiant  gas. 

2.  Thin  oily  hydro-carbons,  as  petroleum. 

A.  Thick  oily  hydro-carbons — Maltha  or  mineral  tar,  pittasphalt. 

4.  Solid  Hydro-carbons,  as  asphalt,  or  pitch. 

5.  Cannel  coal  and  pryoschists,  or  slate. 
G.  Bituminous  coal. 

IJITUMEN — ITS   EARLY  HISTORY. 

Anciently,  far  back  in  the  remote  uncertainty  of  time,  we  find  that  in 
he  building  of  the  tower  of  Jiabel  "Slime  had  they  for  mortar,"*  that  the 
•I'k  of  Noah  was  coated  within  and  without  with  pitch, f  and  we  are  further 
old  in  sacred  writ  "that  the  mother  of  Moses  took  for  him  an  ark  of  bul- 
Ushes  and  daubed  it  with  slime  and  with  pitch."!'  ^^^^  latter  instance 
lie  pitch  was  undoubtedly  bitumen  ;  in  the  others  wo  infer  that  bitumen 
»as  also  used,  and  there  is  no  doubt  of  its  being  used  in  the  construction  of 
lie  tower  of  Babel. 

llerodotusll  informs  us  that  the  walls  of  Babylon  were  of  brick  laid  in 
bitumen.    It  was  heated  and  used  as  a  cement  in  the  place  of  mortar,  and 

also  says  that  they  mixed  it  with  the  tops  of  reeds  and  it  was  placed  be- 
"Vtcu  every  thirtieth  course  of  bricks.  His  statements  have  mostly  been  con- 
irmcd  by  the  observations  of  later  travelers.  Some  state  that  they  have  found 
-Vdi  biiumen  was  used  in  every  seventh  or  eighth  course,  and  at  one  place 
t  Was  vvfu  found  between  every  course  of  brick.    Two  kinds  of  brick  ap- 
pear 10  have  been  used  at  Babylon,  one  fire-baked,  and  the  other  sun-baked. 
Some  Were  deposited  in  lime  and  sand,  or  only  in  clay,  others  in  bitumen. 
Krkk  from  llillah,  with  bitumen  still  adhering  to  one  side,  were  examined 
Parkinson,  and  the  bitumen  was  found  to  be  still  combustible  iu\d\\c^>\\ii 
•  Gen.  xi,  3       t  Gen.  vi,  14.      i  Ex.  i/,  :l.       .  Clio.  Book,  1 . 
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burn  when  brought  into  the  flame  of  a  candle,  yielding  a  strong  bitumi] 
odor.*  The  village  of  Ilillah,  or  Ilellah,  is  said  to  occupy  the  site  of 
ancient  tower  of  Babel,  and  the  city  of  Babylon  must  have  been  on  or 
the  present  site  of  Hillah,  which  is  known  to  have  been  built  of  tholi 
of  the  ancient  city,  and  even  may  have  been  built  upon  the  very  si 
ancieijt  Babylon.f  The  bricks  examined  by  Parkinson  must  therefore  1 
been  at  least  3,500,  or  perhaps  even  4,000  years  old. 

Bitumen  flows  out  of  the  ground  at  Babylon.  It  is  also  dug  up  inS; 
but  that  used  at  Babylon  was  obtained  at  Hit,  or  It,  or  on  the  river  I 
Herodotus'  eight  day  journey  above  Babylon. 

Bitumen  was  also  much  used  in  building  at  other  places.  The  wa 
Media,  between  the  Euphrates  and  Tigris,  was  built  of  burnt  brick,  lai 
bitumen.  "We  are  also  informed  that  the  Persians  would  dip  their  an 
in  pitch,  light  them  and  shoot  on  to  the  roofs  of  their  enomies.J 

The  Dead  Sea,  or  Lake  Asphaltites,  is  mentioned  by  most  of  the  anc 
writers  as  being  very  bituminous,  and  Diodorus  states  that  near  its  mi 
a  mass  of  bitumen  would  rise  up  every  year  and  float  ofl^,  appearing  in 
the  distance  like  an  island.  This  was  gathered  by  the  neighboring  po( 
who  carried  it  to  Egypt  and  there  sold  it  to  the  Egyptians,  who  used 
embalming  thefr  dead.  In  modern  times  the  Arabs  procure  this  bitu 
from  the  shores  of  the  Dead  Sea  and  sell  it  at  distant  places. 

Bitumen  is  spoken  of  by  soii.e  of  the  ancient  writers  as  pissasphali 
and  at  Agrigentum  it  was  burned  in  lamps  in  place  of  oil  and  called  Sici 
oil. 

PETUOLEUM — ITS  EARLY  HISTORY. 

Mr.  \Vm.  Buck,  Curator  of  Eecords  of  Pennsylvania  Historical  Soci 
in  an  interesting  article  read  before  the  society  March  13,  187(5,  states) 
"the  early  French  missionaries  knew  of  its  existence  as  early  as  1627," 
Charlevoix  mentions  that  in  1642  the  Jesuits  found  near  Lake  Erie  a  tl 
oily  stagnant  water,  which,  on  application  of  tire,  would  burn  like  branc 
Messrs.  DoHier  and  Gallioee,  missionaries  of  the  order  of  St.  Sulspice, 
pared  a  map  of  the  country  in  1670,  on  which  there  is  marked  Fontain 
Bitumie,  about  where  is  now  the  town  of  Cuba,  Allegheny  count}',  I 
York.  Charlevoix,  who  traveled  through  the  country  in  1721,  ment 
this  water,  w^hich  resembled  oil  and  had  a  taste  of  iron.  He  also  na 
another  fountain  containing  similar  water  used  by  the  savages  to  app 
all  manner  of  pains.  Sir  Wm.  Johnson,  who  visited  this  region  in  1 
mentions  the  fact  of  oil  being  upon  the  water,  and  Spofford's  Gazette^  ^ 
1822,  mentions  the  Seneca  oil  spring  at  Cuba,  X.  Y.  This  spring  i^  ' 
reservation  of  one  mile  square,  belonging  to  tiie  Seneca  Indiana,  and 
oil  has  been  long  known  as  Seneca  oil.  The  earliest  mention  of  petrol 
in  Pennsylvania  w^as  by  Charlevoix,  who  obtained  his  information  fron 

*  Parkinson,  Organic  Remains  of  a  Former  "World.  tib.  Also  Eng.  Cycl.,  Nat, 
'nd  Moore's  Anc't.  Min.      +  ParkinBon,  Orgaxivc  "Rftiinilii^ 
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■icairc  in  1721.    Fort  Duquesno  was  built  in  1754;  the  commandant,  soon 
;«r,  in  writing  to  Montcalm,  speaks  of  observing  astonishing  wonders 
out  three  miles  above  Fort  Venango,  where  he  witnessed  a  religious  cere- 
My  of  the  Seneciis.    The  tribe  appeared  very  solemn,  the  great  chief  re- 
the  conquests  and  heroism  of  his  ancestors;  the  surface  of  the  stream 
fcs  observed  to  be  covered  with  a  thick  scum,  which  at  once  burst  into  a 
■nplete  conflagration.    The  oil  had  been  gathered  and  lighted  with  a  torch, 
i  sight  of  the  fiames  the  Indians  gave  a  triumphant  shout. 
Lewis  Evans,  a  surveyor  employed  by  the  Proprietary  of  Pennsylvania 
take  geographical  observations,  in  1755,  published  a  map  which  has  "po- 
Dleum  *'  marked  thereon,  near  the  mouth  of  the  present  Oil  creek,  on  the 
ilegheny  river. 

David  Zeisberger,  a  Moravian  missionary,  who  visited  the  country  of  the 
Llegheny  river  in  1767,  speaking  of  the  oil  springs,  says,  "that  the  Indians 
Duld  dip  off  the  surface  oil,  then  stir  the  well,  and  when  the  water  has  set- 
ad,  fill  their  kettles  and  purify  the  oil  by  boiling.'*  He  informs  us  that  it 
M  used  by  the  Indians  for  toothache,  headache,  swellings,  rheumatism  and 
•rains,  was  ol  a  brown  color  and  could  bo  used  in  lamps,  and  that  it  burned 
ell. 

Gen.  Benj.  Lincoln,  in  1783,  mentions  the  oil  springs  on  Oil  creek,  Penn., 
kd  says,  ''that  the  soldiers  bathed  their  joints  with  it  and  it  afforded  ro- 
3f  and  freed  them  from  rheumatic  complaints;  also  that  water  impregnated 
ith  it  operated  as  a  gentle  purge." 

Tho  proprietors  of  the  Columbian  Magazine^  in  1787,  published  a  map  of 
ennsylvania  on  which  petroleum  was  marked  near  the  confluence  of  Oil 
^eek  and  the  Allegheny.  Since  that  time  there  has  been  frequent  men- 
en  of  Oil  crock  and  the  oil  of  this  vicinity.  Gideon  C.  Forsyth,  in  1808, 
rst  mentions  the  occurrence  of  Seneca  oil  in  Ohio,  and  Dr.  S.  P.  Hildreth 

1809,  mentions  its  occurrence  in  the  Muskingum  valley.  Gen.  Lincoln, 
k  17S3,  speak^  of  a  burning  spring  in  Western  Virginia,  near  which  certain 
^ntsmen  had  once  camped,  who,  taking  a  brand  to  light  them  to  the  spring,  a 
few  coals  wore  dropped  upon  the  water  and  in  a  moment  the  water  was  in  a 
aiino.  so  that  they  could  roast  their  meat  as  well  as  u])on  a  hot  fire. 

Bituminous  and  burning  springs  were  also  mentioned  by  Thomas  Jefler- 
DD  and  others  as  occurring  on  the  (Jreat  Kanawha. 

Near  Scottsville,  Ky.,  in  early  days,  an  oil  (petroleum)  was  collected 
poin  springs  and  used  for  lighting  purposes,  and  the  Pittsburgh  Gazette^  in 
B2>?,  suggested  that  the  city  be  lighted  with  petroleum. 

On  Oil  creek.  Pa.,  there  are  found  old  pits,  cribbed  in  with  timber,  in 
hich  trees  of  several  centuries  growth  are  found,  giving  evidence  of  the 
Qcicnt  use  of  the  oil.  For  many  years  the  entire  supply  of  naptha  was 
btained  from  the  surface  of  these  oil  springs,  and  as  late  as  1850  Seneca  oil 
as  obtained  in  this  way.'i- 

••Will.  Buck.  • 
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The  area  over  which  petroleum  has  been  found  in  the  Eastern  United 
States  extends  parallel  with  the  Appallachians  from  New  York  to  TenneMfl^ 
with  an  area  of  3,115  square  miles,  of  which  only  miles  have  produced 
in  Pennsylvania.* 

The  best  known  and  most  prolific  oil  springs  have  been  found  on  Oil 
creek,  Venango  county,  Penn.,  and  here,  in  1850,  were  the  first  borings 
oil.  At  71  feet  the  first  crevice  was  reached,  and  at  200  feet  the  secoi 
sandstone  was  passed  through.  In  1801,  at  400  feet  depth,  the  third 
stone  was  passed  through,  yielding  oil.  The  Phillips  well  at  that  til 
flowed  3,000  barrels  of  oil  per  day,  and  soon  after  the  Empire  had  thesii 
flow.T 

Salt  was  the  precursor  of  the  discovery  of  most  of  the  oil  wells, 
merous  wells  were  sunk  on  Oil  creek  and  vicinity,  and  the  yield  of  oil  In 
came  very  great.  The  consumptioTh  was  not  equal  to  the  supply  and  itsd 
at  one  time  at  ten  cents  a  barrel.  In  18G1  it  sold  at  twenty-five  cents  pi 
barrel. 

In  1864  the  production  had  declined  to  4,000  barrels  per  day  and  til 
highest  price  paid  was  fourteen  dollars  per  barrel. J 

Prof.  J.  P.  Lesley,  in  1874,  published  an  oil  map,  on  which  the  followiu 
named  oil  regions  are'  marked  :  The  extreme  northern  in  Kent,  Both 
and  Larabion  counties  in  Canada.  Next  commencing  in  Cataraugus  count 
New  York,  extending  through  McKean,  Warren,  Venango,  Butler,  Liw 
rence,  Allegheny,  Ikaver,  and  terminating  in  Columbiana,  Jetferson 
Hancock  counties,  Ohio.  A  little  further  south  an  area  includes  portioi 
of  Noble  and  Washington  counties,  Ohio,  with  Wood,  Pleasants  andRitcl 
counties,  West  Virginia.  Another  area  includes  portions  of  Perrv,  Ath« 
and  Meigs  counties,  Ohio.  Then,  at  a  long  interval  southwest,  we  eneouni 
an  oil  district  including  portions  of  Allen,  Wayne,  Clinton,  Barren,  Adaii 
Cumberland  and  Monroe  counties,  Kentucky,  with  Overton  county,  Tei 
nessee. 

GEOLOaV  OF  THE  PETROLEUM  OF  THE  UNITED  STATES  AND  CANADA. 

We  learn  from  the  Canada  geological  report  for  1803  that  in  Canada h; 
dro-carbonaccous  matter,  probably  derived  . from  organic  remains,  is  foni 
from  the  base  of  the  palaeozoic  rocks  up,  and  in  many  instances  it  assumes  th^ 
form  of  bitumen.  Its  presence  is  evident  in  the  limestones  and  dolomites  rf 
the  Quebec  group  and  Trenton  group,  and  in  most  of  the  palaeozoic  rockfc 
At  Pakenham  the  large  orthoceratites  of  the  Trenton  limestone  sometime* 
hold  several  ounces  of  bitumen  in  their  cavities,  and  at  MoutmorencI] 
petroleum  exudes  in  drops  from  the  corals  of  theBirdseye  limestone,  but  ilj 
is  more  abundant  in  the  higher  formations.  The  dolomites  of  the  Niagtrt| 
group,  in  the  western  basin,  are  more  or  less  bituminous,  and  in  parts <rf 
Western  New  York  the  limestones  are  so  bituminous  that  when  heated  th« 
bitumen  is  seen  to  exude  from  them. 


*2d  Geol  Sury,  Pa.,  J.,  p.  1  and  Seri-,  1874.      t  lb.      t  2d  G^l.  Sur?.  Pa.,  J.,  187^ 
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Those  of  the  eorniferous  are  still  more  bituminous.  Many  fossils, 
iefly  of  the  genus  Heliopbyllum,  are  surrounded  and  their  colls  filled  with 
fcnmcn.  In  some  localities  the  bitumen  is  solid  and  assumes  the  form  ot 
phaltum  or  mineral  pitch. 

According  to  Prof.  James  Hall,  mineral  oil  is  found  in  the  septaria  of 
«  higher  Devonian  beds  and  also  in  th^uncierlying  sandstone  of  the  Port- 
r^and  Chemung  group.  The  oil  wells  of  Pennsylvania  and  Ohio  are  ex- 
Ddcd  into  the  sandstones,  but  it  is  even  probable  that  the  oil  may  origi- 
Lle  in  the  Cornifierous  below.  Prof.  Newberry  thinks  the  oil  of  Ohio  and 
Mtucky  is  derived  from  Huron  shales  (Portage)  at  top  of  the  Devonian,  and 
at  some  of  tlie  Pennsylvania  oil  wells  derive  their  supply  from  the  same 
►Tizon.  The  wells  ot  Western  Canada,  according  to  the  Canadian  geolo- 
Bts,  i^siie  from  the  Corniforous  formation.  At  Enniskillcn  the  borings  ex- 
Dd  200  to  300  fe>3t  in  the  overlying  Chemung  and  Hamilton  shales,  which 
I've  also  40  to  60  feet  of  clay  and  gravel  upon  them.  The  surrounding 
mntry  here  is  generally  level,  and  near  Petrolia  the  overlying  clay  has  a 
^arly  uniform  depth  of  100  feet,  beneath  which  the  borings  penetrate  an 
«rage  thickness  of  :^80  feet  of  interfitratilied  blue  clay,  dolomite,  shales 
id  marls  ot  Hamilton  and  Chemung  to  the  oil  producing  stratum.  The 
•cry  is  that  the  oil  originates  in  limestones  and  is  retained  in  a  reservoir 
naed  of  the  overlying  sandstone.* 

The  petroleum  of  Athabasca  and  the  northwest  territory  of  British 
merica  occurs  in  Devonian  shales  and  in  large  quantities. 

On  Oil  creek.  Pa.,  the  cHiief  oil  producing  rock  is  a  third  sandrock  below 
Mirlace,  and  an  oil  producing  S])Ot  in  the  Pennsylvania  regions  is  an 
overlying,  from  500  to  l,r)0(»  feet,  a  bed  of  porous  conglomerate  from  3 
'  75  feet  in  thickness,  the  thickest  ])ortion  of  the  rock  giving  the  best  well, 
the  thickness  is  generally  found  in  thecente:r  of  the  area,  the  rock  taper- 
igto  the  edges.    The  rock  is  considered  the  third  sandrock,  but  we  learn 
^mX  it  is  not  always  continuous,  but  that  there  do  exist  detached  bedsof  lens- 
^ajK'd  masses  ot  third  sandrock.    This  sandstone  has  been  passed  through 
-  its  greatest  known  depth,  at  ].97r»,  feet, and  appears  to  be  a  white  pebble 
^Tiijloinerate  containing  some  green  oil.     In  the  same  well  (Jonathan  AVat- 
►nVi  the  next  highest  sandrock  was  at  1,507  feet,  and  was  considered  the 
■^e  third  sandrock. f 

Prof  Lesley  says  that  the  Pennsylvania  oils  are  not  entirely  contined  to 
^Tceoil  s:inds.  but  extend  through  at  least  3,000  feet  of  measures. 

There  are  three  chief  oil  sandrocks,  all  below  the  carboniferous  strata, 
^meof  the  flowing  wells  have  been  penetrated  to  these  lower  sandrocks.  and 
^»of.  Lesley  also  says  that  the  Canada  oil  bearing  rocks  pass  under  Lake 
^"eand  are  far  below  the  Pennsylvania  oil  sands  of  the  Allegheny  river 
^ntry.t 

The  surface  rocks  of  the  oil  wells  of  AVest  Virginia  are  sunk  in  Carbonif- 

strata,  but  some  of  the  oil  is  probably'  from  below. 
'  Canada  Geologicil  Report,  \mX       f  Penn.  Geol.  Eep  ,  J .,  X  l\>. 
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The  black  slates  (Huron)  of  the  upper  Devonian  of  Ohio  and  Kenluc 
.  according  to  Dr.  dewberry,  abound  in  hydrocarbonaceous  matter  and 
undoubtedly  the  source  of  the  oil  supply. 

STATISTICS  OP  PETROLEUM. 

In  Canada  there  are  four  areas^in  which  natural  oil  springs  are  fon 
two  in  Enniskillen,  a  third  in  Mosa  and  Oxford  townships,  and  a  fourth 
Tilsonburgh.  At  the  former  wells  have  been  sunk  with  great  success.  N 
Oil  creek,  in  Enniskillen,  the  thickened  oil  forms  deposits  known  as  gum  I 
of  viscid,  tarry  consistency,  and  covering  two  or  three  acres  of  i^o  im 
to  two  feet  in  thickness.  At  Petrolia  a  bed  of  solid  asphaltum  two  to! 
inches  thick  was  found  at  ten  feet  depth  in  the  clay,  and  sometimes  hard( 
bitumen  is  found  in  cavities  of  the  rock. 

At  Enniskillen  the  larger  supply  has  been  obtained  from  the  do 
wells,  and  from  some  petroleum  has  risen  above  the  surface  of  the  o; 
A  well  200  feet  deep  yielded  2,000  barrels  in  twenty-four  hours.  Boi 
and  water  flow  out,  and  in  some  of  the  deeper  it  is  saline.  The  oil  ar 
Enniskillen  covers  about  four  square  miles.  The  total  oil  producing 
of  Petrolia  and  Enniskillen  is  eleven  square  miles.*  From  a  catalog 
Canada  minerals,  1876,  arranged  for  the  Philadelphia  exhibition,  we 
that  the  borings  in  Enniskillen  average  480  feet.  At  first  the  oil  flowed : 
taneously,  but  now  the  wells  require  pumping.  There  are  at  presen 
wells  capable  of  producing  petroleum,  but  only  200  are  in  operation,  wit 
tween  200  and  300  steam  engines  used  for  pumpin^and  boring.  Only  a : 
portion  of  the  oil  is  distilled  at  Petrolia,  but  the  greater  part  is  refined  at 
don,  fifty  miles  east.  At  this  place  are  fifteen  refineries,  with  a  total  cap 
of  12,000  to  15,000  barrels  per  week.  The  principal  oil  works  here  ar 
Atlantic  Petroleum  works,  with  Waterman  Bros,  proprietors.  1 
exhibition  in  the  Canada  section,  Main  building,  Centennial,  Phil 
phia,  was  large  and  creditable.  The  catalogue  of  the  Canada  exhib 
the  Centennial  gives  the  amount  of  oil  shipped  from  Enniskillen  for 
year  ending  January,  1863,  at  82,814  barrels,  of  40  gallons  each,  and 
quantity  refined  in  Ontario  for  the  year  ending  June  30,  1871,  2G9,3P5 
rels;  year  ending  June  30, 1872, 308,100  barrels;  year  ending  June  30,1 
365,052  barrels;  year  ending  June  30,  1874,  168,807  barrels;  year  em 
June  30, 1875, about  210,000  barrels.  The  greater  portion  has  recently! 
consumed  in  the  dominion. 


Canada  Geo!.  Kep.,  18GX. 
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[f.  E.  Wriglcy*  furnishes  the  following  statistics  of  production  in  the 
□  nsylvania  oil  regions : 


Year. 


I. 

2. 


Product  in 
Barrels. 


Average  I  Amount  in 

pr'ce  I 
per  Year,  j  Dollars. 


10 

"bbl$2  7:\\ 
1  68 

3  99, 


Tl.. 


3,20C'pergal 
650,000 
2,113,000 
3,056,006 
2,611,359| 
2,116,1821 
3,497,7121 
3,597,527! 
3,347,306! 
3,715,741 
4,215,000 


Barrels  crude 
Exportpd. 


Crude  value 
of  Export  at 
Well. 


5,659,000' 
5,795,000! 
6,539.103 
9,S79,4r>5l 
10,910  303 


67,707,094 


66 
57  i 
73 
18' 

85' 

^. 

75 
84, 
17! 


S  41,614, 
4,368,000 
5,770,128' 
5,135,098! 
10,419,322, 
20,442,318 
22  979,9671 
13,418,775 
10,644,433! 
15  420,325: 
21,651,750: 
21,504,200; 
125,208,250 
24.521,636 
18,173.197 
12,765,054 


av.  $,3  48.S  235  475,120 


27,812i 
272,192, 
706,268! 
796  8241 
745,138! 
1,685,761  i 
1.676,300' 
2.429,498j 
2;568.713' 
3,530,068 1 
3,890,326! 
4,276,110, 
4,981,4411 
4,903,970  j 


$  75,926 
457,282 
2,818,009 
7,697,319 
4,895,556 
6,287,888 
5,330,634 
10.082,410 
15,026.971 
13,414,258 
16  922,918 
16  037,475 
9,165,851 
5,737,644 


32,490,9711  113,950.156 


The  Engineering  and  Mining  JaumcU  gives  as  follows:  In  1875,  8,787,506  barrels  pro- 
ced;  1876,5,023,351  barrels  produced,  (estimated). 

In  the  Pennsylvania  oil  region  there  were  drilled  in  18G0,  991  wells;  in 
70,  1,007  ;  in  1871,  946  ;  in  1872,  1,032  ;  in  1873,  530;  in  1874,  433.  Total 
•illed  from  1869  to  1874,  inclusive,  4,039,  or  in  round  numbers  5,000,  pro- 
icing  42,000.000.  The  average  life  of  these  wells  is  two  and  a  half  years.* 
Q  January  1.  1876,  there  were  3,314  oil  producing  wells  in  Pennsylvania.f 

OTHER  LOCALITIES  OF  OIL  AND  BITUMEN. 

Ten  years  ago  petroleum  was  known  to  exist  in  California,  but  only  re- 
ntly  was  it  thought  to  exist  in  large  quantities.  But  it  is  only  found 
rgely  in  the  region  of  Lespe  and  San  Fernando.  The  two  districts  of 
m  Fernando  and  San  Buenaventura  are  about  fifty  miles  square.  The  San 
^rnando  district  is  in  the  northwest  part  of  Los  Angelos  county,  lying  on 
e  foot  hills  and  northeast  slope  of  the  San  Gabriel  mountains.  The  main 
It  of  oil  bearing  shale  can  be  readily  traced  in  a  width  of  400  to  500  feet 
'  about  six  miles  northwest  and  southeast,  between  walls  of  sandstone, 
iping  southwest  32°.  There  are  numerous  wells,  but  the  district  as  yet 
iiains  only  one  flowing  well,  yielding  forty  barrels  daily.  There  is  one 
inery,  which  produces  from  the  crude  petroleum  GO  per  cent,  of  illumi- 
ling  oil  of  120°  to  130°  fire  test,  and  25  per  cent,  of  fine-grained  lubrica- 
g  oil,  the  remaining  15  per  cent,  being  fuel. 

The  district  of  San  Buenaventura  lies  west  of  San  Fernando  and  forty 
Ics  from  l^os  Angelos  and  adjacent  to  the  sea.  It  contains  large  petro- 
im  springs,  the  oil  of  which  floats  oft'  to  the  sea.     The  district  has  a  re- 

■  Penn.  Geol.  Kep.,  J.,  1874.     t  Eng.  and  Min.  Journal. 
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finery,  producing  from  crude  59  per  cent,  of  illuminating  oil  of  130®  fire 
test.* 

Petroleum  is  found  also  in  Asia  Minor,  Persia,  Ilindostan,  Japan,  and 
some  portions  of  South  America. 

In  New  Zealand  petroleum  is  obtained  from  AVaipawa,  Poverty  Bay, 
Province  of  Auckland  on  the  west  coast,  and  Waipu,  east  coast.  It  escapes 
through  cracks  in  trachyte  breccia  at  Sugar  Loaf  Point,  Taranaki.  Well* 
have  been  bored  several  hundfed  feet  deep  but  no  steady  supply  obtained. 
Oil  trom  this  place  was  on  exhibition  at  Philadelphia  in  the  New  Zealand 
section.  The  distilled  oil  has  a  specific  gravity  of  0.874  to  0.941.  It  is  there- 
fore not  adapted  for  kerosene,  which  has  a  specific  gravity  of  0.810  toO.S20. 
The  crude  oil,  of  specific  gravity  .872  of  58°  Fahrenheit,  yields  when  dis- 
tilled fine  lamp  oil  11.2  per  cent.,  specific  gravity  .82.  Inferior  oil  37.75  per 
cent.,  specific  gracity  .858.  Lubricating,  25.09  per  cent.  Paraffin  16  j*er 
cent.    Bituminous  residue  9.\M), 

OIL  IN  WESTEUN  MISSOURI. 

Bitumen  occurs  in  Western  Mi.ssouri  from  Hay  to  Newton  county,  a  dis- 
tance of  175  miles  north  and  south,  and  over  a  width  of  25  to  35  miles,  the 
rocks  of  the  southern  half  being  much  saturated  with  it.  From  Bates  counlv 
southwardly  and  extending  westwardly  into  Kansas,  tar  springs  are  fre- 
quent. Although  the  rocks  arc  oAen  quite  black  with  tar,  and  drops  are 
seen  oozing  out  and  pools  of  liquid  bitumen  are  sometimes  found,  still  the 
quantity  does  not  seem  to  be  concentrated  in  sufficient  quantities  at  any 
place  to  pay  for  the  working.  Its  mere  presence  has  occasioned  the  sink- 
ing of  several  deep  wells,  with  no  profitable  results.  There  exists  no  posi- 
tive anticlinals  nor  sindinals  in  this  district  as  there  are  in  Pennsylvania, 
hence  there  is  no  room  for  basins  for  collecting  the  oil.  Its  greatest  vertical 
extent  in  Missouri  is  GOO  feet,  it  averages  about  300  and  lies  chiefiy  in  the 
lower  coal  measures,  although  extending  nearly  to  the  top  of  the  middle 
measures.    It  is  also  found  in  the  Lower  Carboniferous  limestones. 

The  bituminous  sandstones  very  nearly  resemble  those  exhibited  at  the 
Centennial  from  AVerwohlen,  Brunswick,  Germany.  An  analysis  of  free 
bitumen  from  Oronogo,  Jasper  county,  gave  bitumen  95.75  per  cent.,  a!?h 
(pale  yellow)  4.25  per  cent.  Bitumen  mixed  with  sand  from  Barton  county, 
Mo.,  gave  bitumen  44.74,  ash  55.26. 

In  1872  a  boring  was  made  near  the  Union  depot, Kansas  City,  to  a  depth 
over  700  feet.  Bitumen  was  found,  and  it  is  said  that  it  rose  to  the  surface 
from  180  feet  depth  and  also  from  201  feet.  The  geological  horizon  of  the 
bitumen  was  evidently  in  beds  of  the  thick  shaly  sandstone  depositee  of  the 
Middle  Coal  measures,  and  undoubtedly  of  the  same  horizon  as  the  bitumi- 
nous sandstone  of  the  Sander's  well  of  Bay  county.  This  latter  well  was 
bored  802  feet  in  search  of  petroleum,  and  proved  to  be  a  poor  investment, 
as  also  did  the  well  of  about  the  same  depth  north  of  Bichmond. 

*R.  W.  Raymond,  in  Eng.  and  Min.  Journal,  January,  1877. 
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The  well  on  McCausland  farm,  Lafayette  county,  was  bored  about  800 
jct  for  oil,  and  after  much  attendant  expense  was  abandoned.  Bitumen 
ere  occurs  in  the  upper  sandstone  of  the  Lower  Coal  measures.  We  know 
f  oil  and  tar  springs  in  Cass  and  Johnston,  but  in  these  counties  people 
avo  wisely  abstained  from  expensive  search. 

On  Mormon  fork,  in  Eates  county,  a  well  has  been  bored  about  700  feet 
.eep,  but  developed  but  little  oil,  although  it  proved  of  interest  to  the  geolo" 
;i8t  and  searcher  for  coal  in  proving  the  existence  of  two  thick  coal  beds. 

South  of  Butler,  Bates  county,  is  found  a  limestone  with  small  cavities 
)rcviously  occupied  by  fossils,  now  filled  with  bitumen,  and  on  Mulberry 
Tcck  wetind  a  four  foot  bed  of  very  bituminous  limestone.  A  similar  rock 
s  also  occasionally  found  on  the  Little  Osage  river  andMarniaton  river  near 
fort  Scott,  and  has  been  called  Fort  Scott  marble,  but  is  too  hard  to  polish 
»vor  to  be  of  much  economic  use. 

On  Shiloh  creek,  Vernon  county,  there  is  a  small  spring  of  clear  water, 
jut  having  a  strong  taste  of  petroleum. 

In  the  southern  part  of  Vernon  and  the  northern  part  of  Barton  several 
srvrlls  have  been  sunk  in  search  of  petroleum.  Many  of  the  rocks  of  this 
listrict  are  so  strongly  saturated  as  to  bo  quite  black  and  are  often  quite 
lough  from  the  cementing  ])ower  of  the  bitumen,  and  some  of  the  limestone 
Ded:^.  whore  convenient  for  transportation,  may  yet  prove  of  value  as  mate- 
rial for  street  paving.    In  Europe  such  rocks  are  preferred. 

Nearly  all  the  coal  and  many  of  the  rocks  of  Southwest  Missouri,  when 
Trcshly  broken,  give  out  an  odor  of  bitumen.  Bitumen  is  often  quite  abund- 
ant in  the  lead  mines  of  Jasper  county,  intimately  associated  with  the  min- 
eral. 

OTHER  BlTUMINOrS  ROCKS. 

Certain  thinly  laminated  rocks,  ordinarily  termed  shales,  or  slates,  occur 
in  the  I'tica  slate  of  the  Lower  Silurian  system,  as  wells  as  the  Marcellus 
ind  (iennessee  of  the  Devonian  rocks  of  Canada  and  New  York.  It  is  well 
known  that  similar  beds  are  of  frequent  occurrence  in  our  coal  measures  in 
jvfrj'  State  where  coul  is  found.  Dr.  T.  Sterry  JIunt  has  appro])riately 
:ermed  them  ''pyroschists,  '  and  defines  them  to  be  argillaceous  rocks  con- 
:aining,  in  a  state  of  admixture,  a  brownish  insoluble  and  infusible  hydro- 
•arbonaceous  matter,  altered  to  lignite  or  coal.  Some  of  these  strata  con- 
ain,  in  the  absence  of  oil  wells,  sufficient  oil  to  distil  for  illuminating  pur- 
»oses. 

There  are  thirteen  bituminous  shale  beds  in  the  Illinois  coal  field  aggre- 
;rating  thirty-four  feet  thickness.*  In  ^fissouri  our  estimate  is  twentj"- 
)ne  beds,  witli  an  aggregate  of  thirty-nine  feet.  This  in  a  thickness  of  nearly 
J,000  feet  of  coal  measures.  A  few  of  these  blend  into  a  cannel  coal,  for  in- 
tance  certain  beds  in  Johnson  county  and  the  Breckenridge  coal  of  Ken- 
ucky.    From  the  latter  there  was  formerly  distilled  a  good  quality  of  illu- 
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rainatin<]^  oil,  in  fiict  it  was  quite  celebrated,  but  tbe  discovery  of  the  rich 
flowing  wells  of  Pennsylvania  suspended  its  production.  The  following 
tftble  includes  anal3'8es  of  some  of  the  the  Kentucky  pyroschists  as  deter- 
mined by  the  Second  Kentucky  Geological  Survey : 


No. 

County. 

Thick- 
n«ai8  io 
Feet. 

Specific 
Grav. 

Moist- 
ure. 

Vol. 
Comb. 

Totul 
Vol. 

Coke.  1 

Ash. 

CaxboD  Sal- 
inCoke.l  phur. 

1 

G 

1.362 

0 

5t>7 

40.30 

26. 

1 

2 

22 

2  80 

15.2 

18 

82  00 

57.7 

1  24.30 

3 

14.34 

1.30 

41.4 

57.30 

29.1 

28.2o|  m 

4 

tt 

3 

1.383 

1.16 

44.58 

54.2(') 

21.5 

32  76!  053 

3 

1  36 

1.60 

43.2 

55.20 

21.4 

33.80i  2^-5 

1 

1.60 

36.4 

1  6200. 

30.64 

31  30: 

3.56 

13.6S 

1  17.241  82  76. 

75.94 

6.82 

Specimens  of  these  were  in  the  Kentucky  collection  at  the  Centennial. 
Most  of  them  are  from  the  base  of  the  coal  measures.  Number  1  is  a  can- 
nol  shale,  which  burns  freely,  is  found  under  a  considerable  area  in  Butler 
county,  and  is  six  feet  thick.  Xo.  3  is  also  a  cannel  shale,  which  will  form 
a  pulverulent  coke.  Xo.  4  is  also  a  cannel  shale,  over  throe  feet  in  thick- 
ness, from  Stillwater  creok.  Xo.  G  is  from  Wright's,  on  Frozen  creek.  No. 
7  is  a  carbonaceous  mud. 

West  Virginia,  Pennsylvania,  Ohio,  Indiana,  Illinois,  Missouri,  Iowa  and 
Kansas  abound  in  similar  bituminous  shales. 

The  bituminous  shales  of  Collingwood,  Ontario,  when  distilled,  yield 
three  to  four  per  cent,  of  tarry  oil,  which,  when  rectified,  affords  illuminat- 
ing and  lubricatin<^  oil.  The  available  shale  bed  is  seven  feet  thick,  and 
its  geological  position  the  Utica  slate.  The  best  bituminous  shales  at  the 
Albert  mines  yielded  sixty-three  gallons  per  ton,  and  7,500  feet  of  gas  per 
ton.    They  belong  to  the  Carboniferous. 

NEW  SOUTH  WALES. 

The  Kerosene  shale  beds  underlie  a  surface  of  six  hundred  square  miles. 
Their  geological  position  is  in  the  Upper  Coal  measures.  A  section  at  Hart- 
ley Vale  Kerosene  Coal  Company's  mine,  eight  miles  east  of  BowenfeLs, 
gives: 

1.  (at  top)  1  foot  6  inches  fire  clay. 

2.  One  inch  clay  brand. 

H.    Three  inches  black  casing. 

4.  f'our  inches  impure  shale  ^Melds  forty  gallons  of  crude  oil. 

5.  Six  to  eight  inches  black  shale. 

(5.    One-half  to  eight  inches  band  of  inferior  fuller's  earth. 

7.  Eight  inches  ferruginous  shale. 

8.  One-half  to  eight  inches  wet  pipe-clay. 

9.  Three  feet  two  inches  kerosene  shale,  yielding  up  to  eighty  gallon? 
refined  oil  per  ton. 

10.  Ten  inches  "bottoms,"  yielding  sixty  gallons  of  crude  oil  per  ton. 
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11.  One-half  to  one  inch  yellow  band  of  fuller's  earth. 

12.  Bluish  sandstone^  with  impressions  of  plants. 

The  (rlossopteris  Browniana  is  found  in  the  above  bed  of  kerosene  shale.* 
The  kerosene  shale  occurs  in  even  lamina),  is  quite  hard  and  breaks  with 
1  regular  conehoidal  to  splintery  fracture,  with  a  shining  surface.  It  is 
really  a  rich  cannel  shale.  The  Murrurundi  Petroleum  Oil  Cannel  Com- 
pany work  this  shale,  one  hundred  and  thirty  miles  northwest  from  Now 
Castle.  At  this  place  it  is  fourteen  inches  thick,  resting  on  nearly  eight 
feet  of  coal  and  clay.  The  proprietors  are  R.  Towns  &  Co.,  of  Sidney,  who 
ha'l  an  exhibition  at  the  Centennial.  The  Xcw  South  Wales  Shale  and  Oil 
Company,  of  Sidney,  had  on  exhibition  a  block  showing  the  entire  thick- 
nesi*.  Thej'  undoubtedly  possess  the  richest  seam  of  kerosene  shale;  its 
irreatest  thickness  is  five  feet,  the  middle  three  feet — the  richest.  They 
uianufucture  kerosene,  lubricating  and  other  oils  from  the  mineral.  The 
shale  from  the  Hartley  mine  is  shipped  by  rail  eighty  miles  to  the  works, 
near  Sidney,  and  is  also  exported  for  gas-making.  An  important  locality 
hat  ihe  foot  of  Mt.  York.  Hundreds  of  thousands  of  dollars  are  invested 
in  this  industry,  and  the  oil  is  used  for  illuminating  purposee  and  gas- 
making,  for  which  purposes  it  is  chiefly  exported  to  San  Francisco,  India, 
China  and  other  places,  but  its  chief  exportation  is  to  other  Australian  colo- 
nies and  New  Zealand.  There  is  a  slight  import  duty,  but  the  Kerosene 
Company  have  possession  of  the  market  and  control  the  trade.  The  shale 
yields  1^S,00U  cubic  feet  of  forty  candle,  or  one  hundred  and  sixty  gallons  of 
vruJe  oil  per  ton,  from  a  three  feet  two  inch  seam.  On  page  5(J,  of  Mines 
und  Mineral  Statistics  of  New  South  Wales  is  the  following  table  of  pro- 
•liuiiun  of  crude  oil : 


YEAU. 


TON'S. 


\<)   570 

Ni*;  i  2,770 

H:  I  4,079 

IxrtS  I  l(),i)o2 

iJ^^JH  '  7,500 

N:n  ■  8,r.80 

1^1  1  14,700 

Iv::   11,040 

^v:  I  17,850 

>:*  :  1:2,100 

TfUil  I  90,141 


At  W'ollongong  extensive  works  have  been  established  for  the  manu- 
ka" tnre  of  oil.  and  sometime  since  specimens  of  shale  from  Megalong  and 
llluwurru  were  .sent  to  Prof.  Silliman,  who  applied  to  them  the  term  Wol- 
'  Ti^'Hiite,  under  the  impression  that  they  came  from  Wollongong.  Oil  haa 
Wn  made  from  this,  but  it  does  not  yield  so  much  oil  as  the  Hartly  shale. 

*.Mioe«  and  Mineral  StatisticH  of  New  South  Wales — Sydney,  1875. 
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ALBERTITE. 

• 

This  remarkable  mineral  very  much  resembles  the  asphalt  of  commerce 
In  being  black,  brittle  and  lustrous,  with  a  broad  conchoidal  fracture;  bat 
it  is  less  friable  and  its  composition  is  also  different,  and  it  differs  in  fasi- 
bility  and  its  relation  to  various  solvents.    The  color  of  its  powder  is  por- 
celain black,  lustre  resinous  and  splendent  or  shining,  perfectly  opaque, 
very  brittle,  odor  bituminous;  when  rubbed  is  electric,  burns  and  emits 
jets  of  gas  in  the  flame  of  a  spirit  lamp,  but  does  not  melt  like  asphalt,  but 
can  be  melted  in  a  close  tube.    Under  the  microscope  it  presents  no  ap- 
■  poarance  of  organic  structure,  and  is  free  from  mineral  charcoal  or  impure 
coal.    Its  composition  i?*,  volatile  combustible  matter  57.20,  ash  in  coke  .27. 
It  is  found  in  King'fl,vA.lbert'8  and  Westmoreland  counties.  New  Brunswick, 
and  its  position  is  in  the  Lower  Carboniferous  Coal  formation,  in  calcareo- 
bituminous  shales  or  pyroschists,  which  contain  much  bituminous  matter, 
also  many  fossil  fishes  of  the  genus  Palaeoniscus.^    The^e  shales  have  been 
jmnch  disturbed  and  contorted  and,  quoting  from  Dr.  Dawson :  "At  the  pit. 
jtho  beds  (lip  at  angles  of  50*^  and  00°,  and  near  the  bottom  of  the  shaft 
iconsist  of  calcareous  and  ironstone  bands  and  concretions.    The  Albert 
i mineral  occupies  a  vein  in  thci^e  beds,  having  an  irregular  high  dip,  pre- 
J serving  a  general  course  of  north  50°  east  to  north  65°  east,  and  at  one 
place  is  us  much  as  seventeen  feet  wide,  thinning  to  one  foot.    Twelve  hun- 
dred feet  northeast  it  bends  suddenly  northwestwardly,  the  course  bearing 
inorth  20°  east  for  twenty-fivo  feet,  then  returning  to  north  50°  east.  The 
Vein  has  been  worked  to  a  depth  of  1,102  feet,  and  occupies  a  regular  fissure 
formed  by  an  abrupt  anticlinal  or  arching  of  the  shale  beds,  appearinjjto 
'T)e  parallel  to  them,  but  its  age  is  not  therefore  contemporaneous,  for  there 
I'jare  no  stigmaria  underclays  which  might  bo  expected  in  a  stratified  coal 
[nbed.f 

['  The  mineral  must  have  been,  at  some  former  time,  in  a  liquid  state  and 
[jpubsequently  hardened,  for  a  little  is  occasionally  found  in  the  spaces  be- 
tjtween  the  wall  rocks. ;[:  Albertite  in  small  quantities  has  been  found  at 
|bther  localities — some  of  them  fifty  miles  distant. 

jii  The  chief  export  has  been  to  the  United  States  for  making  oil,  and  part- 
||y  for  admixture  with  ordinary  bituminous  coals  in  the  preparation  of  illu- 
jiriiinating  gas.  It  yields  one  hundred  gallons  of  crude  oil  to  the  ton,  or 
;EL 4,500  cubic  feet  of  superior  illuminating  gas.  The  royalty  paid  to  the 
wovernment  up  to  January  1,  18G(>,  was  88,080.29,  and  the  amount  exported 
)r  twelve  years,  from,  ISlK)  to  1874,  inclusive,  154,800  tons.  The  yield 
•om  the  mine  is  now  becoming  less,  and  the  probability  is  that  it  will  be 
jlpxhausted  before  many  years. 

:;l  GRAHAM  ITE. 

This,  sometimes  called  llitchie  Mineral,  was  discovered  in  Kitchie  coun- 
West  Virginia.    It  occurs  under  similar  circumstances  to  albertite  and 

*  Acadian  Geology,  by  Dr.  Dawson.      t  Dawson,  Acadian  Geology.      %  Ibid. 
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t*ry  much  resembles  it,  and  is  used  for  similar  purposes.  It  occupies  a 
ertiiul  crevice  of  four  to  four  and  one -half  feet  wide,  occurring  in  the 
arrcn  coal  measures,  above  the  horizon  of  the  Pittsburgh  coal.  It  has 
eon  worked,  vertically,  for  three  hundred  feet  and,  horizontally,  for  3,315 
?et.  The  direction  of  vein  is  12*^  north  of  west.  It  was  undoubtedly  first 
fpositud  in  a  liquid  state,  subsequently  hardening.  An  analysis  by  Prof. 
Turtz  gives  specific  gravity,  1.145;  carbon,  7G.45;  hydrogen,  7.83;  oxj'gen, 
:;.14i;;  ash,  2.2(i.'-- 

MEXICO. 

In  the  eastern  part  of  Mexico,  north  of  Vera  Cruz,  bituminous  rocks 
ccur.  and  some  coralline  limestones  are  thoroughly  saturated  with  it.  An 
sphaltum  also  abounds,  which  Prof.  J.  P.  Kimball  likens  to  (rrahamite. 

PERU. 

At  (.'axitamba  is  a  small  pitch  lake,  the  bitumen  from  which  is  found 
isolul  in  stopping  leaks  of  boats. 

AR<JENTINE  REPUBLIC. 

Liquid  Bitumen  occurs  in  large  quantities.    Kerosene  oil  is  made  of  it. 

CUBA. 

There  were  several  fine  exhibits  of  asphaltum  from  Cuba  in  the  Spanish 
section  at  the  Centennial.  The  bitumen  yields  one  hundred  to  one  hun- 
lied  and  forty  gallons  of  oil  to  the  ton,  and  when  purified  is  admirably 
ulajited  for  lamps.  Daddow  and  Bannon  say  that  the  chapapote  or  as- 
•lialt  is  mined,  like  coal,  occurring  in  fissures  in  the  rocks ;t  and  flowing 
prings  of  petroleum  are  said  to  still  exist  in  the  vicinity,  emanating  from 
Hsures  extending  to  the  underlying  metamorphic  rocks.  The  rocks  of  the 
.'h*#lo  island  seem  to  be  impregnated  with  bitumen,  and  there  are  numer- 
\\<  pc'troleum  springs. 

ISLAND  OF  TRINIDAD. 

The  wonderful  Lake  of  La  Braye,  according  to  Parkinson,  is  one  and  a 
alf  miles  in  circuit,  is  hot  at  the  centre  but  solid  and  cold  towards  the 
hore.  Its  borders,  for  a  breadth  of  three-quarters  of  a  mile,  are  covered 
iili  hardened  pitch,  on  which  trees  flourish.  At  Point  La  Braye,  the 
lasses  of  pitch  look  like  black  rocks  among  the  foliage,  or  as  black  vitri- 
od  rocks.;]:  The  lake  is  partly  surrounded  by  mangrove  swamps,  cxcopt- 
iig  towards  the  sea,  and  what  is  remarkable,  the  lake  itself  is  on  higher 
round  than  the  neighboring  swamps.  Its  outer  margin  is  solid  asphaltum, 
•ul  further  inwards  the  bitumen,  of  the  consistency  of  thin  mortar,  is  seen 
Njwin;;,  but  in  time  hardens,  and  this  outward  flowing  gradually  encroaches 
n  the  harbor.  The  outer  walls  can  be  cut  with  an  ax,  and  in  appearance 
vsomble  an  impure  cannel  coal,  but  are  more  gray.  On  some  parts  of  the 
urface  are  seen  thin  pieces  of  black,  sliining  asphaltum. 

•  W.  D.  Fontain,  in  American  Journal  of  Science,  December,  1H"?>.  A  Vt^m.Cvi^X  wcA 
)il — I>addow  and  Bannon.      t  Organic  Keuiains  of  a  Former  World, — ^VaTVvwsotv. 
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According  to  Gesnor  the  surface  of  the  lake  is  occupied  by  small  ponds 
of  clear  water,  in  which  are  found  several  kinds  of  beautiful  fish  *  This 
remarkable  lake  is  said  to  repose  on  recent  Tertiary  bods — Miocene  ami 
probably  Pliocene.  The  odor  of  the  mineral  is  apparent  in  the  atmosphere, 
and  it  is  asfTerted  that  it  can  be  detected  at  eight  miles  distanco.  The  bitu- 
men, according  to  Gesner,  yields  by  distillation  a  whole  series  of  hydro- 
carbon oils,  and  gives  seventy  gallons  of  crude  oil  per  ton  of  2240  poundf. 
It  is  much  valued  for  ship  bottoms,  and  is  reported  to  kill  the  teredo. 

GEBMANV. 

The  asphaltum  of  Werwohlen,  Brunswick,  is  found  in  a  sandstone  which 
is  said  to  be  of  Tertiary  age.  It  very  nearly  resembles  the  biturainoM 
sandstone  of  the  coal  measures  of  Southwest  Missouri.  It  is  used  for  roof- 
ing, for  which  purpose  it  is  said  to  be  well  adapted,  as  it  does  not  melt 
under  ordinary  sun  exposure,  and  in  the  preparation  seven-eighths  inch  as- 
phalt is  laid  on  three  and  one-half  inches  of  cement. 

SPAIN. 

At  Mastu,  Vittoria,  there  occurs  a  fine-grained,  black,  bituminous  lime- 
stone, and  from  it  is  made  refined  asphaltum. 

SWITZERLAND. 

The  asphalt  from  Yal  de  Travers  has  a  world-wide  reputation  as  a  pav- 
ing material.  It  is  said  not  to  crack  in  cold  weather,  being  not  aff'ected  by 
changes  of  the  weather,  nor  does  it  possess  a  bad  odor.  Parkinson,  in 
1804,  stated  that  on  the  south  side  of  a  mountain,  the  northern  declivity  of 
which  terminates  in  the  Yallcy  of  Travers,  between  Travers  and  Couvel, 
near  to  Xeuenberg,  there  are  two  largo  pits  containing  asphaltum,  which, 
in  1758,  had  been  worked  upwards  of  forty  years.  At  the  same  height,  on 
jj  the  other  side,  it  was  also  found. 

At  Neuchatcl  it  occurs,  impregnating  a  limestone  bed  in  the  cretaceous 
formation,  and  serving  as  a  cement  to  the  rock,  which  is  used  for  buildings. 
The  rock  is  quite  black  and  strongly  impregnated  with  it.  The  JSTeuchatel 
limestone  at  this  time  (1870)  has  been  worked  for  forty  years,  and  is  ex- 
1  tensively  used  throughout  Europe  for  paving  and  for  roofing  purposes, 
u  The  principal  agency  is  in  London,  but  the  asphaltum  is  used  in  all  the 
{  chief  European  cities.  In  London  it  is  found  better  to  use  it  in  a  pure 
i  state.    In  Paris  it  is  very  much  used,  where  it  is  mixed  with  rock.  The 

I  Swiss  Commissioner  at  the  Centennial  informed  mo  that  he  had  an  acre 
j  paved  with  it  at  Neuchatcl  that  had  been  in  use  for  fifteen  years  without 
^  repairs.    In  Switzerland  the  preparation  for  roofing  is  generally:  (1.)  Flat 

tiles  are  laid  in  mortar  on  an  inclined  roof.  (2.)  Then  pure  asphalt  is 
J!  poured  on  to  the  depth  of  an  inch.   (3.)  Then  clean  gravel  is  placed  on  the 

II  asphalt  as  closely  as  possible,  causing  it  to  present  the  appearance  of  a 

*Coalr,  oiln,  etc.,  by  Gesner. 
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•avol  roof, or  stone  pavement.    Asphaltuni  is  also  found  in  other  localities 
I  Switzerland. 

OZOCERITE. 

This  is  quite  ditferont  in  appearance  yet  closely  related  to  the  above, 
t  is  in  part  a  native  paraffin,  has  a  general  yellow  or  yellowish  brown  to 
ark  color,  and  is  of  a  waxy  appearance — indeed  it  much  resembles  bocs- 
rax,  especially  when  refined;  is  soft  and  easily  pressed  with  the  finger 
mil.  lloffstadster's  analysis  of  two  specimens  give:  A,  with  melting  point 
)f6P,  carbon  84.94,  hydrogen  14.87;  B,  with  melting  point  65°,  carbon 
J5.78,  hydrogen  14.29.*  It  is  soluble  in  ether,  turpentine  or  naptha.  The 
products  are  a  wax  or  resin,  both  of  a  delicate  white  and  yellow.  Candles 
ire  made  of  it,  but  they  do  not  possess  a  pleasant  odor.  It  occurs  in  a  bi- 
tuminous clay,  associated  with  calciferous  beds,  in  the  Carpatians;  also  in 
sandstone  and  shale  of  the  Cretaceous  formation,  from  forty  to  one  hundred 
wd  sixty  metres  from  the  surface.  The  Ozocerite  at  the  Centennial  was 
from  Boryslaw,  in  Gallicia.  At  this  place  it  is  associated  with  rock  salt, 
isphalium  and  fibrous  gypsum,  the  latter  penetrated  by  asphaltura.  The 
annual  production  of  Boryslaw  amounts  to  15,000,000  kilogrammes,  worth 
jight  to  twenty  kreutzors  per  kilogramme,  or  four  and  one- half  to  seven 
pence  por  pound.  It  is  also  found  at  Slanik,  Moldavia,  Gaming  in  Austria, 
n  Transylvania,  and  at  TJphall  in  Linlithgowshire,  also  near  Lake  Baikal. 

rooRONGITB,  ELATERITE  IN  PART,  OF  DANA,  ELASTIC  BITUMEN— MINERAL 

CAOUTCHOUC. 

Klatcrite  has  been  considered  a  carbo-hydrogen,  near  ozocerite,  of  which 
)ana  gives  carbon  84.3,  hydrogen  12.5,  the  loss  probably  wholly  or  in  part 
f  oxy^rcn. 

Coorongite,  in  a  condensed  form,  resembles  crude  India-rubber,  occur- 
ini^  generally  in  sheets,  varying  in  thickness  from  that  of  coarse  brown 
apt-r  to  an  inch  thick,  these  evidently  being  the  result  of  evaporation  on 
lie  surface.  It  is  found  along  the  Coorong  coast  of  South  Australia,  for 
ver  a  hundred  miles  in  length,  and  an  average  breadth  of  twenty  miles.f 
iver  this  area  it  may  be  collected  in  drops,  floating  on  the  water  of  re- 
?ntly  sunk  wells,  or  in  crevices  of  the  underl^'ing  limestones,  or  in  patches 
f  vari')us  areas,  from  very  small  to  several  acres,  of  a  leathery  consist- 
iicy,  or  else  diffused  through  a  diatomaceous  earth,  forming  a  black  petro- 
•oid  matter.    Bitumen  is  also  found. 

('ot^rongite  burns  freely  with  a  reddish  flame,  melting  like  bitumen, 
iiittiiig  but  little  odor.  It  produces  an  oil,  a  tar,  and  a  white  wax,  or 
iratHii,  and  has  been  made  into  a  brilliant  illuminating  kero.sene  oil, 
jd  to  be  non-explosive,  and  not  inflammable  under  a  temperature  of  150°. 
oiisiderable  oil  can  also  be  made  from  the  distillation  of  the  soil  of  the 
[Strict.    Elastic  bitumen  has  also  been  found  in  Derbyshire,  accompanied 

'  Dana'rt  Min.,  p.  732.  t  The  country  is  mostly  flat,  with  occauonal  H^am^¥>  axv^.  *^m^ 
It  lakes. 
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with  asphaltum;  in  a  coal  mine  of  Montrelais,  a  few  leagues  from  ADgera, 
France;  also  in  a  coal  mine  near  Southbury,  Mass. 

Two  substances,  Amber  and  Kauri  Gum,  although  very  much  differing 
from  the  above  in  their  uses,  yet  are  hydro-carbons.  I  therefore  briefly, 
iiotit?e  them. 

KArai  (Ji'-M. 

[We  possess  no  analj'sis  of  tliis,  but  it  is  nearly  related,  if  not  identicil 
with  Anibrits,  of  Dana.] 

The  Dammara  Australi<,  or  Dammara  Pine,  is  a  coniferous  tree,  commoi 
in  Xew  Zealand;  also  grows  in  the  Molucca  Isles  and  Amboyna.  It  isveif 
resinous  and  quite  valuable. 

In  New  Zealand  the  gum  is  found  in  large  quantities  in  a  fossil  sUtt, 
occurring  in  the  Tertiarj'  formation  (according  to  Dr.  Hector,  the  Provincii  ~ 
Geologist),  at  depths  Irom  Ave  to  one  hundred  feet  below  the  surface,  aol  - 
in  amorphous  masses  weighing  from  one  to  three  hundred  and  fifty  ponndl 
Dr.  Hector  is  confident  that  this  gum  has  originated  from  the  Dammiri 
pine.    Its  color  is  grayish  yellow,  fracture  conchoidal  and  of  a  glaiiy  * 
brightness.    At  ordinary  temperatures  it  remains  solid,  but  very  wart 
weather  causes  it  to  become  slightly  flexible,  and  when  rubbed  it  gives  oil 
a  terebinthino  odor.    Jt  is  much  valued  for  making  varnish,  being  superid 
as  an  article  for  making  furniture  and  implement  varnish.    It  is  valued  afr 
cording  to  color  and  purity.  At  Auckland  the  clear,  cheap  article  bringiH  ' 
$90  per  ton;  the  dark,  clear  and  scraped  §240,  and  the  bold,  bright,  selected 
$300  to  $350  per  ton.   The  export  from  New  Zealand,  in  1874,  was  2,600,OW  - 
tons;  value,  $440,000.    It  is  largely  exported  to  various  countries,  a  great  1 
deal  being  brought  to  the  United  States.    The  gum  and  its  various  pro- 1 
ducts  were  exhibited  at  the  Centennial.  I 

AMBER  OH  SUCCINITE  1 

is  a  vegetable  resin,  altered  by  fossilization,  sometimes  inclosing  insectt 
which  retain  their  perfect  forms  and  appendages.  It  burns  with  a  yellow 
flame,  emitting  an  agreeable  odor  and  leaves  a  black,  shining,  carbonaceous 
residue.  Its  composition  is,  carbon  78.824,  hydrogen  10.228,  oxygen  10.9. 
Its  hardness,  2 — 2.5. -^^ 

Amber  is  harder  than  most  resins  and  is  susceptible  of  a  good  polish. 
It  is  used  for  necklaces,  mouth  pieces  for  cigars  and  for  varnish.  It  was 
known  to  the  ancients  and  called  Eledrum^  on  account  of  its  electrical  sus- 
ceptibility: it  was  also  engraved  and  used  by  the  ancients  for  seals. 

It  occurs  abundantly  on  the  Prussian  coast  of  the  Baltic,  from  Dantzig 
to  Mcmel.  It  is  also  found  on  the  coast  of  Denmark  and  Sweden;  also  in 
Gallicial  Poland,  Moravia,  the  Urals.  iSwitzerland,  near  Basle;  France. near 
Paris:  near  London:  in  various  parts  of  Asia,  and  in  tho  green  sand  of 
New  Jersey;  also  in  Japan.  It  is  chiefly  obtained  from  Prussia,  and  is  not 
very  abundant  in  other  countries. 

*Dana. 
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PHE  ALKALINE  AND  BORACIC  LAKES  OF  CALIFORNIA. 

Immediately  east  of  the  range  of  the  Sierra  Nevada  is  an  extensive 
ion  of  alkaline  lakes  and  hot  springs,  of  which  very  large  areas  are  almost 
ally  barren,  the  only  vegetation  consisting  of  wild-sage,  yucca,  a  few 
ti,  and  scanty  tufts  of  bunch-grass. 

This  district  affords,  in  its  many  extensive  craters  and  in  its  lavas,  ba- 
Ls,  and  obsidians,  the  most  conclusive  evidence  of  its  volcanic  origin, 
ile  its  solfataras  and  boiling  springs  may  be  regarded  as  the  last  repre- 
tativcs  of  active  vulcanicity.  The  region  is  one  of  great  scientific  inter- 
,  and,  as  it  may  eventually  become  industrially  important,  it  has  been 
aght  that  a  brief  description  of  the  district,  as  well  as  of  that  of  the 
ax-lakes,  lying  on  the  western  side  of  the  Sierra,  might  not  be  without 
leral  interest. 

The  most  remarkable  of  the  alkaline  lakes  of  this  portion  of  California 
Mono  and  Owen^s  Lakes.  The  former  lies  in  a  depression  occupying  a 
lion  of  an  elevated  plateau  of  desert  land,  situated  at  the  eastern  base 
the  Sierra  Nevada  between  the  head-waters  of  Owen's  and  Walker's 
''ers.  The  distance  from  the  summit  of  the  range  to  the  lake-shore  is 
ml  six  miles,  and  the  difference  of  elevation  is  about  6,000  feet.  On  ail 
B»,  excepting  toward  the  Sierra,  this  lake  is  surrounded  by  a  wide  belt  of 
ert,  the  total  area  of  which  is  from  400  to  500  square  miles. 
Mono  Lake  is  about  fourteen  miles  long,  from  east  to  west,  and  nine 
ie,  from  north  to  south ;  but  it  was  formerly  much  larger  than  it  is  at 
iseut;  this  is  indicated  by  numerous  terraces,  by  means  of  which  the 
e  of  its  ancient  shores  may  be  readily  traced. 

The  water  of  this  lake,  which  has  a  high  specific  gravity,  and  is  alkaline 
d  extensively  saline,  is  not  easily  thrown  into  waves,  but  is  generally 
looth  and  glassy.  Near  its  north  shore  there  are  springs  which  have  pro- 
ted  extensive  deposits  of  tufa,  some  of  which  rise  several  feet  above 
e surface  in  forms  resembling  gigantic  fungi. 

There  are  numerous  islands  in  this  lake,  two  of  which  are  of  consider- 
le  size,  the  largest  being  two  and  a  half  miles  long,  from  north  to  south, 
d  the  other  about  half  a  mil^  in  length,  from  east  to  west.  These,  as 
ill  as  a  group  of  smaller  islets  lying  to  the  north,  are  entirely  composed 
volcanic  materials. 

On  the  northeastern  corner  of  the  larger  island  are  extensive  hot  springs 
d  steam-jets,  covering  an  area  of  some  thirty  acres,  and  extending  into  the 
:c.  The  escape  of  steam  and  hot  gases  from  so  many  hundreds  of  vents 
ittendcd  with  much  noise,  and  the  sides  of  the  orifices  of  many  of  the 
aaroles  are  incrusted  with  a  reddish-brown  substance,  which  is  probably 
loride  of  iron.  In  the  neighborhood  of  these  springs  there  is  a  slight 
ell  of  sulphurous  acid,  but  no  free  sulphur  is  deposited.  Somvi  XJtvo^m 
nish  a  copious  supply  of  boiling  water,  large  quantities  o£  'w\\\e\\  cwx^xWi^ 
s 
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lake,  and  so  jierceptibly  raise  its  temperature  for  a  considerable  dislanw 
around.  Muc  h  gas  and  steam  escape  from  a  fissure  caused  by  the  sinking rf 
a  portion  of  the  crust,  while  on  the  eastern  part  of  the  island  are  two  welt 
defined  craters,  now  tilled  with  water. 

Mono  Luke  is,  during  the  summer,  the  resort  of  mj'riads  of  gulU  and 
other  aquatic  birds,  which  are  most  numerous  during  breeding-^eadonj 
but  the  water  is  believed  to  be  entirolj'  destitute  of  life,  with  the  cxcepud 
of  a  small  crustacean,  Artem  'ni  fertills,  nearly  related  to  the  so-called  brinft 
shrimp  {Artemia  salina)  lound  in  the  strong  brine  of  the  salt  pans  on  Euro* 
pean  coasts,  and  the  Koo-cha-bce  of  the  Indians,  a  whitish  larva,  octurrinj 
in  immense  quantities,  and  which  is  much  esteemed  by  them  as  an  articled 
food. 

Stretching  south  of  the  lake  is  a  chain  of  extinct  volcanoes,  prosentii^ 
the  form  of  truncated  cones,  of  which  the  generally  steep  sides  are  covert 
with  ashes  and  other  loose  materials.  Obsidian  and  pumice  arc  abnndai 
on  the  surface  of  these  cones,  and  also  cover  the  plains  at  their  base. 

Owen's  Valley  is  a  narrow  basin  lying  south  of  Mono  Lake,  and  runni« 
nearly  north  and  south  for  a  distance  of  about  140  miles.  Its  average  widi 
may  be  taken  at  ten  miles.  It  is  bounded  along  its  western  edge  bytl 
Sierra  Nevada,  which  in  this  portion  of  its  course  presents  an  almost w 
broken  wall,  of  which  the  highest  peak,  opposite  Owen's  Lake,  reachesi 
elevation  of  15,000  feet.  Xo  pass  crosses  it  at  a  less  height  than  11.000 W 
and  near  the  lake  shore  the  descent  from  the  summit  to  the  valley  beneil 
must  have  an  average  inclination  of  at  least  1,000  feet  per  mile,  the  dil 
tanee  being  from  ton  to  eleven  miles,  aiid  the  difference  of  level  betweel 
the  highest  point  of  the  pass  and  the  valley  being  from  10,500  to  11,01 
feet.  J 

On  the  eastern  side  of  this  valley  are  the  Inyo  Mountains,  toward  ill 
southern  end,  and  the  AVhite  Mountains  further  north.  This  range  is  dry  m| 
desert-like,  and  not  a  single  stream  of  any  size  flows  from  it  into  Owen'^ 
Valley,  which  is  exclusively  watered  by  the  melting  of  the  snows  accomi| 
lated  during  the  winter  months  on  the  eastern  slope  of  the  Sierra.  Owen^ 
river  rises  a  short  distance  from  the  source  of  the  San  Joaquin,  and.  aft^ 
flowing  for  a  distance  of  120  miles,  falls  into  Owen's  Lake  at  latitude 36^ 
20'  north,  longitude  118°  west  from  Greenwich.  This  lake,  of  which  tb* 
water  is  exceedingly  saline  and  strongly  alkaline,  is  twenty  miles  lon^ran* 
eight  wide.  It  has  no  visible  outlet,  and  its  shores  are  often  thiekly  coatJ 
with  a  snow-like  alkaline  incrustation. 

No  fish  inhabits  its  water,  but  Koo-cha-bee  is  abundant,  and  at  certaiB 
seasons  is  carried  in  by  the  waves  and  deposited  on  the  shores  in  lavewO- 
several  inches  in  thickness.  This  was  formerly  collected  in  large  quanliii^ 
by  the  Indians,  and,  after  being  dried  in  the  sun,  rubbed  between  tliehand* 
and  roughly  winnowed,  was  crushed  in  a  stone  mortar,  and  made  into  * 
sort  of  bread,  which  furnished  an  important  article  of  food.  This  insect. 
which  has  been  described  as  u  white  ^rub,  is  also  found  abundantly  in 
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ors  of  Great  Salt  Lake,  Utah,  and  those  of  other  saline  and  alkaline 
es  of  the  West,  and  appear  to  be  the  larva  of  a  two-winged  fly  which  ifr 
cribed  by  the  late  Prof  Torrey  under  the  name  of  Ephydra  Californica^ 

by  A.  S.  Packard  as  Ephydra  gracilis,^ 
.  specimen  of  water  taken  from  Owen's  Lake  in  January,  1806,  had  aspe- 
i  gravity  of  1.07G,  and  contained  7128.24  grains  of  solid  matter  per  gal- 
Tlic  composition  of  this  residue  was  found,  calculated  on  an  imperial 


ion.  to  be  as  follows  : 

Chloride  of  sodium   29A2.0h 

Sulphate  of  sodium   956.80 

Carbonate  of  sodium   2914.43 

^'iilphate  of  potadisinm  *   122.94 

Phosphate  of  potaiwium   35.74 

Silicate  of  potassium   139.34 

Org%nic  matter   16.94 

"7128.24 


ti  adition  to  the  substances  above  enumerated,  iodine  was  present,  but 
y  in  such  miiiute  proportions  that  its  amount  could  not  be  estimated, 
s  also  to  be  observed  that  since,  for  convenience  of  carriage,  the  sample 
:his  water  operated  on  was  reduced  by  evaporation  to  one-fourth  of  its 
ICinal  bulk  before  being  brought  to  this  country  for  analysis,  it  is  prob- 
3  that  some  alkaline  sesquicarbonates  may  have  been  originally  present. 
The  incrustations  which  at  certain  periods  of  the  year  accumulate  to  the 
ent  of  many  hundreds  of  tons  on  the  shores  of  this  lake  mainly  consist 
arbonates  of  sodium,  in  which  the  proportion  of  sesquicarbonate  issome- 
[it  variable;  in  some  specimens  examined  monocarbonates  were  alone 
Sent.  Besides  carbonates  of  sodium,  these  deposits  contain  three  per 
t.  of  chloride  of  sodium,  and  about  five  per  cent,  of  sulphate  of  sodium, 
ether  with  traces  of  silica. 

It  was  proposed  some  years  since  to  erect  works  on  the  eastern  shore  of 
en's  Lake,  for  the  purpose  of  refining  this  deposit,  for  the  manufacture 
merchantable  carbonate  of  sodium  ;  but  whether  this  idea  was  ever  car- 
1  out,  I  am  not  aware.  The  only  serious  obstacles  to  the  success  of  such 
enterprise  would  appear  to  arise  from  scarcity  of  fuel,  and  the  great 
lance  of  the  lake  from  a  shipping-port. 

As  this  lake  continuously  receives  the  waters  of  a  considerable  and  con- 
itly-flowirjg  river,  while  it  has  no  apparent  outlet,  it  follows  that  it  must 
thi'  part  of  a  huge  evaporating  basin,  in  which  the  salts  introduced  by 
not  apparently  saline  water  of  Owen's  River  become  concentrated  to  an 
aline  brine.  The  rocks  on  either  side  of  the  valley  through  which  the 
T  fi«jws  are,  to  a  very  large  extent,  composed  of  granites,  lavas,  and  ba- 
from  the  decomposition  of  the  feldspars  in  which  the  alkaline  salt«  of 
lake  have  doubtless  been  derived.  The  ver}'  small  pro])ortion  of  potas- 
n  salts  present  in  these  waters  is  remarkable,  for  although,  from  the  cir- 

'  See  Hnyden,  "  Geologicil  Survey  of  Montana,  Idaho,  WyomlnR,  and  \jlii\\,\?*rtl,  v-" 
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cumstancos  of  the  feldspars  of  the  district  being  to  a  large  extent  triclinic 
Bodium  might  be  expected  largely  to  predominate,  still  so  great  a  dispropor- 
tion in  the  respective  amounts  of  the  two  alkalies  could  scarcolj  have 
been  anticipated.  The  circumstance  may  perhaps,  to  some  extent,  be  ac- 
counted for  by  supposing  the  potassium  salts  to  have  been  largely  assimi- 
lated by  plants  during  the  percolation  of  the  waters  containing  then 
through  vegetable  soil,  while  the  salts  of  sodium,  not  having  thus  beena^ 
rested,  have  passed  into  the  river,  and  thence  into  the  lake. 

Owen's,  like  Mono  Lake,  was  at  one  time  much  more  extensive  than  it 
is  at  present;  this  is  evident  from  the  occurrence  of  a  series  of  parallel  ter- 
races, plainly  traceable  on  each  side  of  the  valley.  In  addition  to  these 
lakes,  numerous  alkaline  laguncs  and  boiling  springs  are  met  with  through- 
out this  region. 

The  Artemia  fertilis,  before  referred  to  as  being  plentiful  in  MonoLaItt, 
is  also  exceedingly  abundant  in  Owen's  Lake.  A  peculiarity  of  thiscnu- 
tacean  is,  that  it  congregates  into  masses  which  have  often  a  strange  ap* 
pearance  in  the  water.  These  masses  sometimes  stretch  out  in  such  a  waf 
as  to  have  the  form  of  a  serpent,  while  at  others  they  represent  circles  oci 
various  irregular  figures.  A  gentle  breeze  scarcely  affects  water  filled  l^; 
Artemia',  so  that  while  on  all  sides  the  water  is  slightly  ruffled,  that  whici 
is  occupied  by  these  dense  aggregations  remains  perfectly  smooth,  thusi* 
dicatin;;  the  figure  of  the  mass.  On  placing  some  of  these  crustaceans  iai^ 
bottle  filled  with  water,  for  the  purpose  of  preserving  them  for  subsequent 
microscopical  examination,  it  was  found  that  those  which  died  rapidly  dis- 
appeared, and  on  closely  examining  what  had  taken  place,  it  soon  becaiM 
evident  that  as  soon  as  vitality  had  ceased  chemical  action  was  set  up,  and 
the  animal  gradually  disolved  in  the  strongly  alkaline  brine. 

Burton  Springs  are  situated  at  the  extreme  northern  point  of  Owen's 
Valley.  These  springs  rise  from  the  earth  over  an  area  of  about  eighty 
square  feet,  which  forms  a  basin  or  pond  that  pours  its  heated  waters  into*, 
narrow  creek.  In  this  basin  a  vegetable  growth  is  developed  at  a  temper- 
ature of  about  160°  Fahr.,  and  is  continued  into  the  creek  to  a  distance  of 
about  a  hundred  yards  from  the  springs;  where,  at  a  temperature  of  aboat 
120°  Fahr.,  the  alga)  grow  to  a  length  of  over  two  feet,  looking  like  bunches 
of  waving  hair  of  a  beautiful  green  color.  Below  the  temperature  of  100* 
Fahr.,  these  plants  cease  to  grow,  and  give  way  to  a  slimy  fungus,  which  is 
also  green  in  color,  but  finally  disappears  as  the  temperature  of  the  water 
decreases.  Dr.  J.  II.  Wood,  Jr.,  who  has  carefully  examined  this  growth, 
makes  the  following  observations  with  regard  to  it:  "  This  plant  certainly 
IjelongH  to  the  Nostochacecv^  and  seems  a  sort  of  connecting  link  between  the 
genera  Ilormosiphon  of  Kutzing  and  Nostoc. 

•'  The  best  algologists  now  refuse  to  recognize  the  former  group  as  gen- 
erically  distinct,  and  the  characters  presented  by  this  plant  seem  to  corrob- 
orate; this  view. 

The  >//';cies  appears  to  bo  an  undescribcd  one,  and  I  would  propose 
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it  the  specific  name  Caladariuniy  which  is  suggested  by  its  place  of 
>wth.'** 

Twenty  miles  south  from  Owen*s  Lake  across  a  sage-brush  and  grease- 
od  waste,  the  surface  of  which  is  plentifully  strewed  with  fragments  of 
'a,  pumice,  and  basalt,  is  Little  Lake.  This  sheet  of  water,  which  is  of 
nparatively  small  extent,  is  surrounded  by  huge  masses  of  contorted 
sicular  lava,  and  evidently  occupies  the  cavity  of  an  ancient  volcanic 
at.  The  waters  of  this  lake  are  considerably  less  alkaline  than  those  of 
ren's  Lake,  but  bubbles  of  carbonic  acid  make  their  way  to  its  surface  in 
aost  uninterrupted  streams. 

Fifteen  miles  east  from  this  point  are  numerous  hot  springs ;  the  path 
the  greater  portion  of  this  distance  lies  over  lava-flows,  which  render 
veling  slow  and  fatiguing.  A.t  the  principal  group  of  springs  the  ground 
iovercd,  over  a  large  extent,  by  innumerable  cones  of  plastic  mud,  vary- 
height  from  a  few  inches  to  several  feet ;  these  rise  above  the  surface  of 
eething  swamp,  and  give  issue  to  steam  and  jets  of  boiling  water.  In 
ae  cases  the  steam  and  gases,  i^istead  of  issuing  from  cones  as  above  de- 
ibed,  are  evolved  under  the  surface  of  water  and  mud  contained  in  basin- 
tpcd  reservoirs  formed  in  the  decomposed  rock.  By  these  means  are 
Kluced  multitudes  of  boiling  caldrons  in  which  violent  ebullition  keeps 
y  in  a  constant  state  of  suspension  ;  this  clay  varies  in  color  from  bluish 
to  bright  red.  The  waters  of  these  springs  are  much  employed  by  the 
lians  as  an  embrocation  for  the  cure  of  diseases  of  the  eye;  on  examina- 
n  they  were  found  to  contain  forty-eight  grains  of  solid  matter  to  the 
Ion.  of  which  amount  twenty-six  grains  are  sulphate  of  aluminium;  in 
lition  they  contain  lime,  soda,  potash,  and  a  little  free  sulphuric  acid. 
Jk^rates  of  sodium  and  calcium  occur  in  various  localities  in  North 
lerica.  The  two  borax-lakes  are  both  situated  near  the  shores  of  Clear 
ke  in  Lake  County,  California,  seventy  miles  northwest  of  the  port  of 
icol,  and  one  hundred  and  ten  from  the  city  of  San  Francisco. 
The  larger  of  these  lakes  is  separated  from  Clear  Lake  by  a  low  ridge  of 
canie  materials  loosely  packed  together,  and  consisting  of  scoria>,  obsidian 
i  pumice  ;  it  has  an  average  area  of  about  three  hundred  acres.  Its  ex- 
t,  however,  varies  considerably  at  different  periods  of  the  year,  as  its 
ters  cover  a  larger  area  in  spring  than  during  the  autumnal  months.  No 
earn  flows  into  its  basin,  which  derives  its  supply  of  water  partly  from 
linage  from  the  surrounding  hills,  and  partly  from  subterranean  springs 
charging  themselves  into  the  bottom  of  the  lake.  In  ordinary  seasons 
depth  thus  varies  from  five  feet  in  the  month  of  April  to  two  feet  at  the 
1  of  October. 

The  borax  occurs  in  the  form  of  crystals  of  various  dimensions,  imbedded 
the  mud  of  the  bottom,  which  is  found  to  bo  most  productive  to  a  depth 
about  three  and  a  half  feet,  although  a  bore-hole  which  was  sunk  near 
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its  centre  to  the  depth  of  sixty  feet  afforded  u  certain  amount  of  the  sill 
throughout  its  whole  extent. 

The  crystals  thus  occurring  are  most  abundant  near  the  centre  of  the 
lake,  and  extend  over  an  area  equivalent  to  one-third  of  its  surface;  iher 
are,  however,  also  met  with  in  smaller  quantities  in  the  muddy  depositof 
other  portions  of  the  basin.  The  largest  crystals,  some  of  which  are  cod- 
siderably  above  a  pound  in  weight,  are  generally  inclosed  in  a  stiff  bin 
clay,  at  a  depth  of  between  three  and  four  feet ;  and  a  short  distance  aboTi 
them  is  a  nearly  pure  stratum,  from  two  to  three  inches  in  thickness, d 
smaller  ones ;  in  addition  to  which  crystals  of  various  sizes  are  disscmlMted 
through  the  blue  clayey  deposits  of  which  the  bottom  consists. 

Besides  the  borax  thus  existing  in  a  crystallized  form,  the  mud  itself  ii 
highly  charged  with  that  salt,  and,  according  to  an  analysis  by  Dr.  OxM 
aflfords,  when  dried,  in  those  portions  of  the  lake  which  have  been  workei 
(including  the  inclosed  crystals),  17.73  per  cent.  Another  analysis  of  a 
average  sample,  by  Mr.  G.  E.  Moore,  of  San  Francisco,  yielded  ISM  pa 
cent,  of  crystallized  borax.  In  addition  to  this  the  deposit  at  thebottomo 
the  other  portions  of  the  basin,  although  less  productive,  still  contaiMl 
large  amount  of  borax. 

Water  collected  from  Borax  Lake,  in  September,  1863,  was  found  by  Mi. 
Moore  to  contain  2401.5G  grains  of  solid  matter  to  the  gallon,  of  which  aboil 
one-half  was  common  salt,  one-quarter  carbonate  of  sodium,  and  the» 
mainder  chiefly  anhydrous  borax,  equal  to  585.08  grains  of  crystallized  mI 
to  the  gallon.  Traces  of  iodine  and  bromine  were  also  detected.  A  sarapli 
of  water  taken  from  the  interior  of  a  colter-dam  sunk  in  the  middle  of  th 
lake,  and  which  has  been  allowed  to  fill  by  percolation  from  the  bottomttp- 
ward,  was  found  to  bo  more  concentrated,  yielding  3573.46  grains  of  soM 
matter  to  the  gallon,  but  it  contained  the  same  ingredients,  and  in  Deirif 
the  same  proportions  as  the  water  from  the  lake  itself.  When  evaporated  to 
dryness,  this  water  yields  a  considerable  quantity  of  finely-divided  carbon, 
resulting  from  the  various  organic  bodies  which  have  been  dissolved  init» 

Mud  from  the  bottom  of  Borax  Lake  is  in  high  repute  among  the 
Indians  as  an  insecticide^  and  is  used  in  the  following  way:  The  head  oftI»«: 
patient  is  thickly  plastered  with  mud,  which  is  well  rubbed  in,  and  then  al' 
lowed  to  become  perfectly  dry;  when  dry  it  is  removed  by  rubbing  between 
the  hands,  and  with  it  disappears  the  colony  of  parasites.  Ordinarj'  claf 
is,  under  pressure  of  circumstances,  sometimes  employed  for  this  proceai 
of  shampooing,  but  when  alkaline  or  boracic  mud  is  available,  it  is  con- 
sidered more  ofRcacious. 

When  this  locality  was  visited  by  nie  in  18G6,  borax  was  manufactured 
exclusively  from  the  native  crystals  of  crude  salt,  while  the  mud  in  whicb 
they  were  found  was  returned  to  the  lake  after  a  mechanical  separation oi 
the  crystals  by  washing.  The  extraction  of  boracic  mud  was  affected  bj 
the  aid  of  sheet  iron  coircr-dams.  The  only  apparatus  employed  consisted 
of  a  raft,  covered  by  a  shingled  roof,  provided  with  an  aperture  in  its  con* 
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tre  about  fifteen  feet  square,  above  which  were  huDg,  by  Buitable  tackle,  four 
coffer-daras,  each  six  feet  square  in  horizontal  section,  and  nine  feet  in  depth. 
This  raft,  or  barge,  was  successively  moored  in  parallel  lines  across  the  sur- 
Ikcc  of  the  lake,  and  at  each  station  the  four  dams  were  sunk  simultaneously 
"by  their  own  weight  into  the  mud  forming  the  bottom. 

When  they  had  thus  become  well  imbedded,  the  water  was  baled  out, 
and  the  mud  and  crystals  removed,  by  means  of  buckets,  into  rectangular* 
wa8hing-vats,  into  which  a  continuous  stream  of  water  was  introduced  from 
the  lake  by  Chinese  pumps,  the  contents  being  at  the  same  time  constantly 
:  agitated  by  the  aid  of  wooden  rakes.    In  this  way  the  muddy  water  contin- 
ually llo^ved  olf,  finally  leaving  a  certain  amount  of  crude  borax  at  the  bot- 
tom of  each  tank  ;  this  was  purified  by  rccrystallization.    From  the  density 
acquired  by  the  70.000  gallons  of  water  dail}^  employed  for  this  purpose,  it 
I  is  evident  that  only  about  one-half  of  the  borax  existing  in  the  form  of 
t  ^ry-jtals  was  thus  obtained,  while  the  mud  was  again  returned  to  the  lake. 

Instead  of  the  cotfer-dams,  a  small   hand-dredging  machine,  worked 
^  like  thr  former,  by  Chinese  labor,  was  subsequently  introduced;  but  the 
mud  brought  up  by  it  was  subjectefl  to  the  wasteful  process  nt  washing  be- 
fore described. 

The  crystals  of  crude  borax  thus  daily  obtained  amounted  to  about 
*  3,0(;0  pounds  ;  these  were  dissolved  in  boiling  water,  and  recrystallized  in 
large  lead-lined  vessels,  from  which  the  purified  salt  was  removed  to  be 
^  packed  into  boxes,  each  containing  114  pounds,  in  which  it  was  forwarded 
V  San  Francisco.  The  loss  of  weight  experienced  in  the  process  of  purifi- 
'   Nation  amounted  to  about  thirteen  per  cent. 

Shortl}'  after  my  visit  in  ISHt).  the  manufacture  of  refined  borax  at  Big 
Horax  Lake  was  suspended,  and  I  am  not  aware  whether  it  has  been  re- 
sumed, but  the  works  do  not  appear  to  have  been  in  operation  in  1874. 

Little  Borax  Lake  covers  an  area  of  about  thirty  acres,  and  is  usually 
dry  during  the  months  of  September  and  October  ;  it  is  then  covered  by  a 
White  crust,  which  is  collected  by  Chinese  laborers  and  carried  to  the  works, 
Where  it  is  refined  by  recr3\stallization.  Ulerlte,  a  double  borate  of  sodium 
*tid  calcium,  is  brought  to  this  place  from  Wadsworth,  in  the  State  of  Ne- 
vada— a  great  distance,  with  several  trans-shipments— to  be  treated  at  those 
Works:  it  appears  that  on  account  of  the  ])resence  of  carbonate  of  sodium, 
and  the  cheapness  of  fuel,  this  can  be  <lonemore  cheaply  here  than  in  Nevada. 

Clear  Lake  is  a  large  and  picturesque  sheet  of  water,  twenty-five  miles 
long,  by  about  seven  wide,  surrounded  by  mountains,  which  in  many  places 
ri-^e  abruptly  from  tln>  water's  edge.  IJoat-life  on  this  lake  is  delightful; 
the  water  is  smooth,  there  is  usually  a  sutficient  breeze  for  sailing,  and  should 
it  full  calm,  an  Indian  can  always  be  hired  to  row. 

Lying  about  a  mile  beyond  the  ridge  which  borders  Borax  Lake  on  tho 
northeast,  and  at  the  foot  of  a  shorter  arm  of  Clear  Lake,  which  extends  off 
to  the  southward  parallel  with  tho  larger  one,  is  an  interesting  locality^ 
known  as  tho  ''Sulphur  Bank."    It  is  some  six  or  seven  ixcTes  \u  vj-j^V^wX.,^!^^ 
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consists  of  a  much-decomposed  volcanic  rock  traversed  by  innumerable 
fissures,  which  has  become  almost  covered  by  a  large  accumulation  of 
sulphur. 

From  the  fissures  steam  and  gas  are  constantly  issuing,  and  over  and 
through  the  mass  largo  quantities  of  sulphur  have  been  deposited  in  such  a 
way  that  at  a  short  distance  the  whole  bank  appears  to  consist  of  this  snb- 
Btance.  Into  some  of  these  cavities  a  polo  may  bo  inserted  lor  a  distance 
of  several  feet,  and  they  are  often  lined  with  stalactites  and  beautiful  cry»- 
tallizations  of  sulphur. 

Sulphur  is  being  constantly  deposited,  and  its  deposition  is  attended  by 
the  evolution  of  carbonic  and  boric  acids.  The  gaseous  matters  issniDg 
from  these  crevices  appear  to  b6  the  agency  by  which  the  various  sub- 
stances now  deposited  in  the  cavities  have  been  brought  to  the  surface. 
Sulphur  is  deposited  on  the  Hides  of  the  various  fissures  either  in  the  form 
of  crystals  or  as  amorphous,  translucent  masses  of  a  beautiful  yellow  col(ff. 
It  is  sometimes  intermixed  with  cinnabar,  the  presence  of  which  was  first 
discovered  by  Dr.  Oxland;  but  more  frequently  with  minute  cubical  crys- 
tals of  iron  pyrites.  Pulverulent  silica,  blackened  by  some  hydrocarbon 
resembling  coal-tar,  is  also  frequently  observed. 

On  the  sides  of  the  cavities  colloid  silica  is  found  coating  chalcedony  and 
opalescent  quartz  in  the  various  stages  of  formation,  from  the  gelatinons 
state  to  that  of  the  hardest  opal.  The  indurated  material  is  sometimes  col- 
orless, but  is  more  frequently  permeated  by  cinnabar  and  iron  pyrites,  or 
blackened  by  the  tarry  matter  before  referred  to.  Cinnabar  is  also  fonnd 
in  lamina),  and  occasionally  even  in  veins  and  concretionary  masses  of  con- 
siderable thickness. 

In  addition  to  being  employed  as  a  source  of  sulphur,  this  deposit  has 
been  worked  for  quicksilver,  and  has  produced  large  quantities  of  that  val- 
uable metal. 

On  the  shore  of  Clear  Lake,  near  the  sulphur  bank,  is  a  hot  spring,  of 
which  the  outlets,  even  when  the  water  is  low,  are  partially  beneath  the 
lake,  so  that  the  amount  flowing  from  it  cannot  be  ascertained.  Hot  water, 
however,  rises  through  the  sand  at  various  points  extending  over  a  consid- 
erable area.  A  specimen  of  water  collected  by  Mr.  Moore  from  this  spring 
was  found  by  him  to  contain  184.G2  grains  of  common  salt,  7G.9G  grains  of 
bicarbonate  of  sodium,  30.37  grains  of  free  carbonic  anhydride,  103.29 grains 
of  borax,  and  107.76  grains  of  bicarbonate  of  ammonium,  in  an  imperial 
gallon;  besides  silica,  alumina,  and  traces  of  various  other  substances. 

Prof.  Whitney  remarks  with  regard  to  this  spring:  '*The  most  extraor- 
dinary feature  in  the  above  analysis  is  the  very  large  amount  of  ammoniacal 
salts  shown  to  bo  present  in  this  water,  in  this  respect  exceeding  any  natural 
spring  water  which  has  ever  been  analj'zed.jJ^Mr.  Moore  thinks  that,  as  in 
the  case  of  the  boracic-acid  waters  of  Tuscany,  ammoniacal  salt  may  be 
separated  and  made  available  for  economical  purposes.    This  locality  is 
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irorthy  of  a  most  careful  examination,  to  ascertain  how  considerable  a  flow 

)f  water  can  be  depended  on.'** 

Dr.  A.  Blatchly,  of  San  Francisco,  in  speaking  of  the  geyser  group  of 

luicksilver-mines,  says:  "Nearly  all  these  veins  contain  iron  in  consider- 

Mo  amounts,  frequently  in  suflSciont  quantities  to  constitute  an  ore  of  iron. 

Giold,  silver,  and  copper,  are  also  frequently  constituents  of  these  lodes,  and 

occasionally  chrome-iron  in  considerable  quantities.    But,  so  far  as  is  known, 

in  no  instance  have  the  precious  metals  been  suflSciontly  abundant  to  pay 

for  the  expense  of  extraction. 

"Bitumen  is  found  in  nearly  all  these  veins,  sometimes  a  deposit  of  a 

gallon  or  two  in  one  cavity. 

"Thermal  springs  are  numerous  throughout  the  whole  quicksilver-region, 
ind  the  uniformity  of  their  occurrence  leads  prospectors  to  the  belief  that 
there  is  an  intimate  relation  between  the  causes  which  generate  thermal 
iprings  and  produce  deposits  of  cinnabar,  and  that  where  one  is  found  the 
other  may  probably  occur  in  the  vicinity. "f 

Od  the  eastern  hlopo  of  the  Sierra  Nevada,  near  Walker's  Pass,  borax  is 
fcund  in  what  appears  to  be  the  bed  of  an  ancient  lake,  large  crystals  of 
this  substance  having  been  met  with  in  a  hardened  mud,  exactly  resembling 
those  found  in  the  blue  clay  of  Borax  Lake.  By  far  the  largest  amount  of 
lorax  is,  however,  obtained  from  the  indurated  mud,  where  it  exists  in  com- 
mon with  other  salts.  This  mud,  from  which  borax  is  separated  by  lixivi- 
ttion,  contains  about  half  its  weight  of  that  salt,  and  is  a  light,  clay-like 
body,  having  a  strongly  saline  and  alkaline  taste.    The  portion  insoluble  in 

"water  cirorvescos  on  being  attacked  by  hydrochloric  acid,  and  contains  silica, 
tlumina,  lime,  ferrous  oxide,  and  magnesia.  Similar  deposits  containing 
borax  exist  in  Panamit  and  Death's  Valley,  in  Lower  Nevada;  but  these 
dcpoluto  districts  have  not  as  yet  received  so  careful  an  examination  as  they 
deserve. 

About  twenty  miles  west  ol  San  Bernardino  is  the  so-called  "Cane  Spring 
district,''  where  ulexite  or  boron atrocalci to  is  found,  over  an  area  about  ten 
miles  in  width  by  fifteen  in  length.  The  surface  of  the  ground  is  covered 
by  eflorcscent  salts,  commonly  known  as  ^-alkali,"  beneath  which  the  borax 
«alts  (chiefly  ulexite)  are  found  at  a  depth  of  only  a  few  inches. 

At  Hot  Springs,  in  the  northwestern  portion  of  the  State  of  Nevada,  at 
•  height  of  4,500  feet  above  the  level  of  the  sea,  and  where  the  water  issu- 
Dg  from  the  ground  has  a  temperature  of  about  190*^  Fahr.,  there  are  de- 
osits  of  boronatrocalcite,  extending  over  considerable  areas.  Ilere,  as  far 
s  the  eye  can  reach,  nothing  is  seen  but  barren  mountains,  formed  of  a 
lack,  porous  lava;  while  the  valleys  are  covered  by  an  efllorescenco  of  a 
iixtnre  of  common  salt  and  sulphate  and  carbonate  of  sodium.  In  other 
ases  the  sands  of  these  mountain-valleys  contain  deposits  of  more  or  less 
uro  boronatrocalcite. 

♦"Geological  Sarvej  of  California/'  p.  100.  t"  Mineral  Re^ou^ce3  west  of  the  Rocky 
[ountains,*'  1875,  p.  176. — Raymond. 
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Geysers  and  hot  springs  are  numerous  in  the  whole  of  this  district,  and 
from  the  number  of  extinct  ge^'ser-vents  still  visible  they  were  probably,  at 
one  time  much  more  numerous  than  at  present. 

The  analysis  of  an  average  sample  ot  the  boracic  material  from  Nevada 
afforded  Mr.  Loew  the  following  results: 


Boronatrocalcite   22.13 

Chloride  of  sodiam   2.S0 

Sulphate  of  sodium   2.02 

Sulphate  of  calcium   6.17 

Carbonate  of  calcium  3.01 

Carbonate  of  Magnesium  -  .711 

Clay   19  70 

Quartzose  sand   26.03 

Water   15.04 

Traces  of  potagh,  iodinp,  and  loss   1-71 


100.00* 


The  purification  of  crude  borax  (tincal)  is  effected  by  a  simple  recrjstil- 
lization,  but  the  preparation  of  marketable  borax  from  boronatrocalcite  ii 
attended  with  considerable  difficulty,  more  particularly  as  the  appliancei 
available  in  the  remote  deserts  in  which  it  occurs  are  of  the  most  primitive 
and  limited  description. 

When  boronatrocalcite  in  moderately  pure  it  is  first  ground  and  subw- 
quently  di-ssolvcd  in  water,  with  the  addition  of  an  amount  of  carbonitt 
of  sodium  sufficient  to  oftect  the  decomposition  of  the  calcic  carbonati 
present. 

The  solution  is  8ubse<iucntly  heated,  and  the  carbonate  of  calcium  al- 
lowed to  subside,  when  the  liquor  is  drawn  off,  and,  after  concentration,  borax 
is  obtained  by  crystallization. 

Unfortunately,  this  mineral  often  contains  notable  quantities  of  gypsum, 
which  transforms  an  equivalent  amount  of  carbonate  of  sodium  into  Glau- 
ber salt,  a  relatively  valueless  product.  This  salt  is  also  frequently  present 
in  the  material  operated  upon,  and  thus  materially  adds  to  the  diflScullJ 
of  treatment.  In  order  to  avoid  these  difficulties,  it  has  been  proposed  t( 
treat  native  boronatrocalcite  with  sufficient  sulphuric  acid  to  transform  th( 
whole  of  the  carbonate  of  calcium  into  gypsum,  and  to  liberate  boric  acii 
to  be  subsequently  saturated  by  carbonate  of  sodium.  Boronatrocalcite  ha 
also  been  treated  with  excess  of  hydrochloric  acid,  in  order  to  obtain  crjs 
tallized  boric  acid,  but  neither  of  these  processes  has  hitherto  afforded  satis 
factory  commercial  results. 

The  comparatively  recent  discovery  of  large  quantities  of  this  substanc 
in  ^Nevada  will,  no  doubt,  eventually,  to  some  extent,  affect  the  Tuscan  pro 
ducers  of  boric  acid;  but  the  fact  that  crude  boronatrocalcite  varies consid 
erably  in  its  composition,  and  that  it  is  found  in  situations  in  whicb  it 
local  treatment  would  be  almost  impossible,  has  hitherto  prevented  thi 


♦  Monileur  Scientifique,  187G,  p.  l,2i>0. 
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lineral  from  being  extonsivoly  employed  as  a  source  of  commercial  borax. 
-J.  Arthur  Phillips,  F.  G.  S.,  in  Popular  Science  Eevieit\ 
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THE  ASTEROIDS. 

Kvory  now  and  then  the  papers  announce  the  discovery  of  a  now  planet. 
Mio  occurrence  indeed  has  become  so  frequent  of  late  as  to  attract  very 
tthr  notice  except  from  professed  astronomers,  and  they,  to  speak  the 
rmh,  are  none  too  cordial  in  their  welcome  of  the  little  strangers  thus  ad- 
ed  from  time  to  time  to  the  alread}'  embarrassingly  large  family  under 
heir  charge.  For  while  these  iicw  planets  are  quite  as  troublesome  to 
rovido  with  ephemerides  and  orbits  as  their  larger  sisters,  they  are  ex- 
reniely  insignificant  as  regards  their  importance  in  the  econom}"  of  the 
olar  system,  being  seldom  more  than  forty  or  fifty  miles  in  diameter  and, 
«  individuals,  entirely  without  sensible  influence  upon  the  motions  of 
ther  heavenl}'  bodies.  We  sa}'  as  individuals,  because  the}"  belong  to  a 
unierous  group  known  as  the  Asteroids  (so  called  because  they  look  like 
tile  stars),  and  the  united  attraction  of  the  whole  family  does  produce 
pon  the  orbit  of  Mars  a  perfectly  sensible,  though  very  minute  effect,  from 
irich  Leverrier  has  computed  that  the  combined  mass  of  the  whole  flock 
rould  sutiice  to  make  up  a  globe  not  exceeding  one-third  the  size  of  the 
artb,  and  probably  a  good  deal  smaller. 

At  present  the  number  of  these  bodies  known  is  172:  the  whole  number 
xisting  is  probably  to  be  reckoned  by  thousands,  since  it  would  take  more 
laii  live  hundred  of  the  largest  of  them  to  make  up  the  mass  named. 

Ceres,  the  first  of  them,  was  discovered  on  the  first  day  of  the  nineteenth 
entury,  that  is,  January  1,  1801. 

It  had  been  noticed  nearly  two  hundred  years  before,  by  Kepler,  that 
lie  progression  in  the  numbers  representing  the  distances  of  the  planotti 
•om  the  sun  is  such  as  to  suggest  the  existence  of  an  invisible  body  in  the 
pace  between  Mars  and  Jupiter,  and  he  at  one  time  went  so  far  as  to  prc- 
ict  its  discovery,  lie  abandoned  the  idea,  however,  supposing  that  in  his 
elebrated  but  fantastic  theory  of  the  polj'cdrons  he  had  found  the  ke}'  to 
lie  mysteries  of  the  planetary  system.  Titius,  in  1772,  revived  the  original 
□gtrestion,  and  gave  to  the  law  of  distances  nearly  the  same  form  as  that 
1  which  it  was  stated  a  few  years  later  by  Bode. 

f  n  1781  Uranus  was  discovered  at  a  distance  from  the  sun  so  closely 
orresponding  with  the  law  as  to  satisfy  astronomevis  lUal  \\.  eow\<\  \>vi 
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mere  accidental  coincidence,  and  to  confirm  them  in  the  belief  that  there 
must  be  a  missing  planet  outside  of  Mars.  The  impression  was  bo  strong 
that  an  organization  of  twenty-four  astronomers  was  formed  by  the  exer- 
tions of  Baron  Zach,  to  search  for  it.  Curiously  enough,  however,  the  good 
fortune  of  discovery  did  not  fall  to  any  one  of  their  number,  but  to  Piazo, 
the  Sicilian  astronomer,  who  on  the  opening  night  of  the  century,  in  the 
course  of  observations  for  his  famous  star-catalogue,  came  upon  a  star  of 
the  seventh  magnitude  in  a  place  where  a  short  time  before  he  was  sure  no 
such  object  existed.  In  a  single  day  its  motion  was  suffioient  to  prove  its 
planetary  character,  and  he  continued  to  observe  it,  though  much  hindered 
by  ill  health  and  unfavorable  weather,  until  it  was  lost  in  the  rays  of  the 
sun.  He  was  the  only  observer,  however,  for  in  those  days  communication 
was  80  slow  that  the  planet  had  disappeared  before  the  Continental  as- 
tronomers could  be  notified  of  the  discovery;  and  to  find  it  again  was  hardly 
less  difficult  than  at  first.  Gauss,  then  just  beginning  his  career,  came  to 
the  rescue  with  a  new  and  entirely  original  method,  by  which  from  Piazii's 
six  weeks  of  observation  he  deduced  the  planet's  orbit  and  computed  an 
ephemeris  by  means  of  which  Zach  rediscovered  it  on  December  Slst,  and 
Olbers  independently  on  January  Ist. 

In  searching  for  Ceres,  Olbers  had  noted  carefully  the  configuration  of 
telescopic  stars  in  that  part  of  the  sky  where  he  expected  to  find  her.  and 
on  reexamining  the  region  a  lew  weeks  later  he  was  so  fortunate  on  3farcli 
28th,  1S02,  as  to  discover  another  planet,  Pallas.  The  existence  of  twool 
these  little  bodies  suggested  the  hypothesis  that  they  originated  in  the 
breaking  up  of  a  much  larger  body,  of  which  probably  numerous  fragment* 
must  exist  which  might  be  found  by  careful  search  near  the  points  where 
the  orbits  of  Ceres  and  Pallas  intersect.  A  search  was  instituted,  and  in 
1804  Juno  was  discovered  by  Harding,  and  in  1807  Vesta,  the  only  one  ever 
visible  with  the  naked  e^'c,  by  Olbers.  The  hunt  was  kept  up  until  1816 
but  without  result,  as  the  observations  did  not  include  stars  sufficiently 
faint. 

About  1830  Hencke,  postmaster  of  the  little  village  of  Driessen,  tooknp 
the  subject,  and  after  fifteen  years  of  patient  searching  was  rewarded  by 
the  discovery  of  Astnea  in  December,  1815.  The  year  1846  was  sufficiently 
signalized  by  the  discovery  of  Neptune;  but  since  then  not  a  year  has 
passed  without  adding  to  the  roll  of  the  Asteroids.  In  1861  and  1876  each, 
10  were  discovered;  in  1872,  11;  in  1868,  12;  and  in  1875,  17. 

The  list  of  discoverers  includes  thirty-one  different  names:  Fourteen  of 
them  stand  credite<l  with  a  single  planet  each,  and  ten  with  five  or  more 
apiece.  Dr.  Peters,  of  Clinton,  New  York,  heads  the  list  with  twenty-six; 
Luther,  of  Diisseldorff,  comes  next  with  twenty;  then  follows  Watson,  of 
Ann  Arbor,  with  nineteen,  and  Goldschmidt,  of  Paris,  with  fourteen.  Fifty- 
two  of  these  planets  were  discovered  in  France,  fifty-four  by  Americau  ob- 
servers, thirty-nine  by  Germans,  nineteen  in  England  and  its  dependencies, 
and  eleven  in  Italy  and  »Sicily. 
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The  orbitfl  of  these  bodies  have  an  average  radius  of  not  far  from  two 
aDdred  and  fifty  millions  of  miles,  with  a  corresponding  j^eriod  of  a  little 
m  than  five  years.  But  individual  orbits  differ  widely  from  these  figures. 
Ihus  Flora,  the  nearest  to  tiie  sun,  has  a  period  of  only  1193  days—  a  trifle 
vcr  three  years  and  a  quarter — and  a  mean  distance  of  only  two  hundred 
jid  two  millions  of  miles;  on  the  other  hand  Ilildu,  the  most  remote,  has 
\  pcrio<l  of  28G8  days,  or  very  nearly  eight  years,  and  the  radius  of  her 
irbit  is  more  than  three  hundred  and  sixty  millions  of  miles.  The  orbits 
rf  the  largo  planets  are  all  nearly  circular;  many  of  the  asteroid  orbits,  on 
(he  contrary,  are  very  eccentric,  resembling  those  of  comets.  Thus  -Ethra 
has  an  eccentricity  of  0.38,  which  amounts  to  saying  that  her  least  distance 
from  the  sun  is  considerably  less  than  half  her  greatest.  The  inclinations 
of  some  of  their  orbits  arc  no  less  remarkable,  that  of  Pallas  being  more 
than  34°,  while  that  of  Mercy  is  only  7°,  and  even  that  is  altogether  excep- 
lioDal  among  the  older  planets. 

As  has  been  said  before,  the  Asteroids  are  very  minute,  too  small  indeed 
to  have  their  diameters  determined  with  any  certainty  by  direct  measure- 
ment; wo  are  limited  to  approximate  results  obtained  by  comparing  their 
apparent  brightness  with  that  of  planets  whose  size  and  distance  from  the 
<QD  are  known.  If  we  knew  the  reflecting  powe^  of  their  surface — their 
^do  as  it  is  called — wo  could  thus  arrive  at  reliable  conclusions;  but 
wanting  this  element  and  being  obliged  to  content  ourselves  with  the  mere 
ttBumption  that  this  albedo  does  not  differ  much  from  that  of  the  planet 
Mars,  values  inferred  in  this  way  must  bo  accepted  with  a  good  deal  of  re- 
•ervc.  Littrow,  Lespiault,  and  others  have  investigated  the  matter,  and 
fed  that  the  diameters  ot  the  larger  ones  range  from  three  hundred  to 
i>ne  hundred  and  fifty  miles,  while  the  smaller  ones  lie  between  fifteen  and 
hirty.  They  are  so  small  that  a  good  walker  could  easily  make  the  circuit 
'f  one  of  these  microscopic  globes  in  a  single  day,  and  unless  their  density 
*  much  greater  than  that  of  any  of  the  other  planets,  the  force  of  gravity 
iust  bo  several  hundred  times  less  than  that  on  the  Earth's  surface.  A 
^one  thrown  from  a  bo^-'s  sling  would  fly  off  into  space,  never  to  return. 

have  spoken  of  them  as  globes,  but  certain  otherwise  unexplained 
ariations  in  the  brightness  of  some  of  them,  especially  Pallas,  havo  sug- 
ested  the  idea  that  the}'  may  be  irregular  pieces  of  rock  rather  than 
die  res. 

As  to  their  origin  two  theories  are  held  ;  one  that  they  are  the  frag- 
icnts  of  an  exploded  planet,  the  other  that  the  ring  of  nebulous  matter, 
hicli  in  different  circumstances  would,  according  to  the  nebular  hypothesis, 
ave  formed  a  single  planet  like  the  others  in  the  system,  was  in  this  case 
roken  up,  mainly  by  the  action  of  the  great  planet,  Jupiter,  just  outside, 
f  the  first  hypothesis  bo  so  modified  from  that  proposed  by  Olbers  as  to 
itroduco  the  idea  of  a  number  of  disruptions,  first  of  the  original  planet 
nd  afterwards  of  its  fragments,  it  becomes  perhaps  as  tenable  as  the  second., 
nd  there  would  seem  to  be  at  present  no  means  of  dec\4ing\)(i\.\v^vixv\\\^Tcv, 
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The  discovery  of  these  bodien  has  hitherto  been  effected  simply  by 
patient  and  assiduous  search.  The  asteroid  hunter  provides  himself  with 
charts  of  portions  of  the  sky  about  2°  square  near  the  ecliptic,  so  choosing 
his  "preserves"  as  to  have  some  one  of  them  in  convenient  position  for 
observation  at  all  seasons  of  the  year.  On  the  chart  he  marks  down  all  tiie 
stars  visible  with  his  instrument.  The  principle  labor  lies  in  preparing  tha' 
charts ;  these  once  made,  any  interlopers  are  readily  detected,  and  if  planeli 
(and  not  merely  variable  stars)  their  motion  will  reveal  their  character  ii 
a  very  low  hours.  The  only  remaining  difficulty  is  to  be  sure  that  lh« 
object  is  really  a  new  planet,  and  not  one  of  the  old  ones,  for  it  has  hap^ 
poned  more  than  once  that  a  discovery  announced  with  something  of  I 
flourish  has  had  to  be  given  uj)  as  a  mistake  for  this  reason.  Hitherto  that 
has  been  comparatively  little  difficulty  in  the  matter,  because  the  **Berlia 
Astronomical  Year  Book  *  has  published  each  year  ephemerides  of  all  tbi 
planets  whose  opposition  occurs  during  the  year.  But  the  labor  and  ex- 
pense of  the  calculatioiiS  has  become  so  great  on  account  of  the  increasing 
number,  and  the  results  are  of  so  little  importance  to  general  astronomj; 
that  it  has  been  decided  to  give  them  up  partially,  and  the  ephemerides  fo! 
1877  contain  the  places  of  only  50  out  of  the  whole  125  which  come  to  (ff 
position  this  year.  This  will  often  render  it  necessary,  when  a  supposfli 
new  planet  is  found,  to  go  through  a  long  and  laborious  computation  H 
order  to  make  sure  that  it  is  not  one  of  those  already  known.  It  is  to  bf 
expected,  therefore;  that  unless  this  difficulty  is  somehow  met,  the  number' 
of  annual  discoveries  will  greatly  diminish. 

The  race  between  the  planet-hunters  is  frequently  quite  exciting.  It| 
has  happened  several  times  that  the  same  planet  has  been  discovered  by  two 
or  more  independent  observers  on  the  same  evening,  and  both  Goldschmidt 
and  Peters  have  been  so  fortunate  as  to  discover  pairs  of  planets  at  a  single 
sitting;  the  latter  has  done  it  twice. 

While  these  planets  are  personally,  so  to  speak,  of  trifling  account,  very 
valuable  results  are  obtainable  from  tlie  study  of  their  motions.  An  excel- 
lent determination  of  the  solar  parallax  has  been  deduced  by  Gallo  from 
observations  on  the  opposition  of  Flora.  The  most  reliable  value  of  the 
mass  of  Jupiter  is  that  derived  from  the  perturbations  he  produces  upon 
the  orbits  of  some  of  them.  One  or  tw©  cases  of  great  prospective  interest 
are  presented,  where  the  orbits  of  two  of  these  bodies  so  closely  coincide  as 
to  render  it  quite  possible  that  some  time  they  may,  if  they  do  not  actually 
collide,  come  to  move  around  each  other  in  an  oval  orbit  like  that  of  a 
double  star. 

Minute  as  the}'  are,  they  are  not  to  be  despised,  and  it  is  more  than 
probable  that  in  some  way,  though  as  yet  beyond  prediction,  they  will  re- 
pay the  labor  spent  upon  them.  Very  few  scientific  facts  remain  forerer 
barren. — Prof.  C.  A.  Vorxd  in  Boston  Journal  of  Chemistry. 
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Observatory  of  Vasbar  College. 

The  computations  and  some  of  the  observations  in  the  following  notes 
e  Irom  studonts  in  the  astronomical  department.  The  times  of  risings 
d  settings  of  j)lanets  are  approximate,  but  sufficiently  accurate  to  enable 
B  ordinary  observer  to  find  the  object  mentioned.  M.  M. 

MERd'RY. — Mercury  rises  on  June  1,  at  Ih.  19m.  a.  m.,  and  sets  at  6b. 
m.  p.  M.  On  the  8()th,  Mercury  rises  at  Hh,  17m.  a.  m.,  and  sets  at  6  p.  m. 
le  best  time  for  seeing  the  planet  is  on  the  morning  of  the  20th,  when  it 
furthent  from  the  sun  and  rises  an  hour  before  it. 

Ve.nus. — On  June  1  Venus  rises  at  -Ih.  57m.  a.  m.,  and  sets  at  7h.  57m.  p. 
On  the  30th,  Venus  rises  at  5h.  41m.  a.  m.,  and  sets  at  8h.  35m.  P.  ii. 
inus  is  small  but  bright,  and  after  the  middle  of  the  month  it  can  be  seen 
r  nearly  an  hour  after  sunset,  following  almost  exactly  the  path  of  the 
s. 

Mars. — On  June  1,  Mars  rises  a  little  after  midnight  and  sets  at  lOh. 
m.  in  the  mornin<^.  On  June  30th,  Mars  rises  at  11  p.  ai.,  and  sets  at  9h. 
in.  the  next  morning.  Marn  is  in  southern  declination  among  the  small 
^rs  of  Capricornus  and  Aquarius,  but  is  moving  toward  the  north,  coming 
to  better  position  and  increasing  in  apparent  size. 

Jupiter. — Jupiter  is  brilliant  now  in  the  soutiiern  sky, and  will  be  in  its 
tst  position  about  the  middle  of  June.  On  the  1st,  Jupiter  rises  at  8h. 
»m.  P.  M..  and  sets  at  5h.  5lm.  the  next  morning.  On  the  30th,  Jupiter 
3es  at  (ill.  41m.  P.  M.,  and  sets  at  3h.  41m.  a.  m.  the  next  day.  Jupiter 
uths  at  midnight  on  the  20th,  at  an  altitude  of  25°  10'  in  this  latitude, 
he  various  changes  of  Jupiter's  four  moons  can  be  seen  with  a  small  tele- 
opc,  and  many  of  the  most  interesting  occur  in  June.  On  the  12tli,  Jupi- 
r  >%  ill  be  seen  with  only  three  moons  until  after  0  p.  m.,  when  the  Ist 
oon  will  reappear  from  behind  the  planet.  On  the  10th,  the  Ist  satellite 
ill  disappear  between  8  p.  m.  and  9  p.  m.,  by  passing  behind  the  planet,  and 
jtween  10  p.  m.  and  11  p.  m.  the  largest  will  disappear  by  coming  in  front 
*  the  jjlanet.  On  June  2(»,  Jupiter  will  be  seen  when  it  rises,  with  all  four 
.oons  ;  but  a  little  after  10  p.  m.  the  first  will  disappear  by  the  planet  pass- 
ig  between  us  and  the  moon  and  hiding  its  ligiit ;  this  satellite  will  reap- 
L-ar  in  2h.  and  24m.,  and  for  a  little  over  an  hour  the  four  moons  are  still 
■en.  But  the  3d  or  largest  is  very  near  the  planet,  and  a  little  after  2  a. 
.  comes  in  front  of  and  is  lost  in  the  light  of  Juj^iter.  The  small  stars 
round  Jupiter  are  those  ot  the  constellation  Sufjtttarius, 

SAxrax. — Saturn  rises  on  June  1st,  at  Ih.  5m.  a.  m.,  and  sets  at  Oh.  23m. 
.  M.  On  the  30th,  Saturn  rises  at  llh.  lOm.  P.  m.,  and  sets  at  lOh.  21)m.  a. 
r.  of  the  next  day.  Mars  and  Saturn  rise  at  nearly  the  same  time  on  the 
0th,  but  Saturn  is  5°  further  north. 

Uranus. — On  the  1st,  Uranus  rises  at  Oh.  57m.  a.  m.,  u.t\v\  sv»\s  vA.  \\\\ 
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49m.  i».  M.    On  the  30tli,  Uranus  rises  at  8h.  9m.  a.  m.,  and  sets  at  9h.  57nu 
p.  M.    Uranus  is  still  among  the  stars  of  Leo. 

Sun  Spots. — The  report  is  from  April  17  to  May  IG  inclusive.  In  the 
photograph  of  April  17,  there  appears  on  the  western  limb  the  group  of 
largo  spots  mentioned  in  the  last  report;  but  from  this  date  to  April 21 
clouds  prevented  observations,  and  during  that  time  the  group  disappeared. 
On  April  21,  a  pair  of  small  spots  was  seen  far  advanced  on  the  eaatero  7 
limb.  On  April  22,  this  pair  was  followed  by  a  pair  of  very  small  ones. 
During  the  passage  across  the  disk,  there  was  a  continual  change  in  the 
number  and  arrangement  of  the  spots  in  these  two  groups.  Before  April 
30,  both  had  disappeared.  In  the  picture  of  this  date,  a  small  group  vii 
seen  on  the  eastern  limb;  but  after  May  5  it  could  not  be  found.  TThei 
last  seen,  it  was  near  the  center  of  its  course,  but  very  faint.  The  obserr*-  ' 
tion  of  May  5  showed  a  small  spot,  followed  by  a  very  faint  one.  On  M»j  - 
4,  these  spots  had  not  been  seen,  and  were  first  visible  on  the  western  limb 
On  May  8,  a  large  spot  was  seen  coming  on.  From  May  8  to  May  12  no 
observation  could  be  made.  On  May  12,  two  large  spots  were  seen  near  the 
center ;  one  of  these  was  seen  before  May  8,  the  other  had  burst  out  ht- 
tween  May  8  and  May  12.  The  one  first  seen  on  May  8  disappeared  between 
May  13  and  May  14  at  about  the  center  of  its  course ;  the  other  is  still  visi- 
ble (May  16),  and  is  at  present  preceded  by  a  small  spot  not  seen  on 
May  15. — Scientific  American. 


One  of  the  most  remarkable  appearances  which  has  been  seen  on  the 
planet  Saturn  since  the  time  of  Horschel,  wa^  noticed  by  Prof.  Hall,  of  the 
United  States  Naval  Observatory,  on  December  7.  A  spot  so  bright  that  it 
could  bo  seen  with  small  telescopes  suddenly  showed  itself  near  the  equa- 
tor of  the  planet.  It  gradually  spread  out  along  the  equator,  so  as  finally 
to  present  the  appearance  of  a  strip  extending  over  some  90°.  The  bright- 
est part  was  not  in  the  middle  of  the  strip,  but  near  one  end,  as  if  the  j 
shining  material  had  spread  itself  out  in  one  direction  only.  The  discovery  1 
was  at  once  communicated  to  several  American  astronomers,  and  the  spot 
was  observed  at  Albany,  Hartford,  Vassar  College  and  elsewhere.  It  was 
watched  during  most  of  a  month,  when  the  planet  approached  near  to  the 
sun,  and  the  band  became  so  faint  that  no  further  accurate  observations 
could  be  made  or  it.  It  does  not  appear  to  have  been  seen  in  Europe  at  all 
as  the  astronomical  journals  which  have  come  to  hand  are  entirely  silent  on 
the  subject.  The  spot  was  utilized  by  Prof  Hall  to  determine  the  time  of 
rotation  of  Saturn,  which  no  one  but  Herschel  had  hitherto  done.  The^^ 
suit  was  about  10  hours  15  minutes,  hardly  a  minute  different  from  Her- 
schel's  estimate. 
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MPORTANT  BEARINGS  OF  METEOROLOGY  ON  AGRICUL- 
TURE AND  HYGIENE. 

The  recent  publications  of  the  French  Observatory  of  Montsouris  (which 
I  under  the  enterprising  directorate  of  the  savant  just  named)  are  highly 
istructive,  as  indicating  some  of  the  new  directions  in  which  meteorologists 
reworking;  and  we  will  hero  invite  attention  more  especially  to  two  of 
lese.  The  labors  of  Montsouris  have  elucidated  the  important  bearings  of 
leteorology  at  once  on  agriculture  and  on  hygiene. 

The  proper  object  of  agricultural  meteorology  is  obviously  to  deter- 
mine the  influence  of  the  various  conditions  of  climate  on  vegetation, 
•verybody  knows  that  heat,  light  and  water  are  indispensable  to  a  plant; 
at  it  is  desirable  to  ascertain  and  define  what  part  is  played  by  each  of 
lese  elements  individually  in  the  development  of  each  plant,  in  each  of 
s  phases  of  vegetation,  and  in  the  formation  of  the  various  organic  prin- 
ples — starch,  sugar,  gluten,  etc. — which  it  furnishes.  On  this  problem  the 
bservers  at  Montsouris  are  busily  at  work  noting  the  phases  of  vegetation, 
taking  -'chemical  analyses"  of  plants,  taken  periodically,  eo  as  to  compare 
le  progress  of  vegetation  with  the  climatic  conditions  throughout  the  j-ear, 
id  analyzing  the  air  and  the  rain  with  regard  to  the  products  they  furnish 
»  vegetation.  This  last  point  has  excited  no  little  interest  lately.  Nitro- 
jn,  of  course,  forms  a  large  proportion  of  our  atmosphere;  but  in  this  free 
ate  it  does  not  appear  capable  of  being  assimilated  by  plants.  It  has  to 
i  offered  to  them  in  a  state  of  combination,  as  in  manures.  Now  the  air 
\en  contains  small  quantities  of  natural  manures  of  this  character,  viz., 
itrogen  compounds,  which  are  supplied  by  the  air  to  the  ground;  such  are 
nmonia,  nitrous  acid  and  nitric  acid.  Whence  they  come  seems  still  to  bo 
>abtful.  There  is  some  reason  to  believe  that  the  ammonia  of  the  air 
)ines  from  the  sea,  and  the  traces  of  nitric  and  nitrous  acid  are  said  by 
hcnard  to  arise  from  electric  discharges  which  traverse  the  air  either  in  a 
lent  and  oontinuous  manner,  or  in  the  form  of  sparks.  Then  M.  Bertbe- 
>t  has  shown  that  under  the  influence  of  atmospheric  electricity^  the  nitro- 
cn  of  the  air  may  be  fixed  directly  in  organic  comi)Ounds  of  the  ground, 
nd  that  this  fixation  is  favored  by  the  development  of  certain  microsco- 
pic plants.  There  is  evidently  here  a  wide  field  for  scientific  research,  from 
rhich  the  art  of  agriculture  ma}'  be  expected  to  reap  great  benefit.  The 
ain,  too,  is  an  instructive  teacher.  At  Montsouris  it  is  carefully  analyzed 
rom  time  to  time,  and  (as  an  example  of  the  results)  it  has  been  calculat.^d 
hat  during  the  year  September,  1875  to  September,  ISIG,  u  \.o\.t\\  c^tJcxAAVj 
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of  1,363  grammes  of  ammonia  was  poured  in  rain  on  each  square  mete 
the  park  of  Montsouris,  or  more  than  thirteen  kilogrammes  per  heel 
The  quantity  of  other  gaseous  constituents  carried  down  by  the  rain, 
the  irregular  impurities  it  washes  out  of  the  atmosphere,  are  also  recor< 
The  mention  of  impurities  in  the  air  naturally  suggests  the  valuable 
vices  which  meteorolojojical  research  appears  destined  to  render  to  pn 
health.    If  air  be  drawn  tor  some  days  through  a  tube  containing  cai 
cotton,  the  cotton  will  be  found  to  have  turned  gray,  through  the  pow( 
matters  it  has  intercepted.    Now  these  powders  are  well  worthy  of  b 
studied.    Their  nature  is  very  varied;  they  contain  such  material  mai 
as  carbonate  of  lime,  carbon,  iron,  also  the  debris  of  fires,  spores  of  en 
gamic  plants,  pollen,  grains  of  starch,  etc.,  and  excessively  minute  gi 
which  are  probably  the  germs  ef  living  creatures.     For  more  than  a 
these  powders  of  the  air  have  been  subjected,  at  Montsouris,  to  daily  m 
scopic  analogy,  and,  in.  relation  to  the  germ-theory  of  disease,  which 
engages  so  much  thought,  the  results  can  hardly  fail  to  prove  of  great  v 
It  will  be  seen  whether  there  is  really  a  strict  correlation  between  end 
or  epidemic  disease,  and  the  frequency,  local  or  general,  of  germs  bori 
the  atmosphere.    Perhaps  it  will  be  possible  by  and  by  to  say  what 
of  germs  produce  particular  kinds  of  disease,  and  to  take  protective  i 
ures  accordingly.    Indeed,  not  a  little  has  been  accomplished  in  this  c 
tion  already,  through  the  researches  of  Beale,  Sanderson,  Klein  and  ot 
One  of  the  means  employed  at  Montsouris  for  collecting  the  orgai 
of  the  air  consists  in  directing  a  slow  current  of  air,  produced  by  ai 
bellows,  upon  a  drop  of  glycerine.     In  this  way  are  especially  caugh 
spores,  pollens,  particles  of  meteoric  iron,  starch  grains,  and  debris  < 
kinds  carried  about  by  the  wind.    But  the  fine  germs,  which  are  of 
importance,  arc  apt  to  escape  notice  among  the  larger  corpuscles;  am 
sides,  in  glycerine  they  lose  the  mobility  which  they  show  in  water, 
they  are  better  observed  in  drops  of  water  resulting  from  the  condens 
of  atmospheric  vapor,  in  night  dew,  in  the  first  drops  of  rain,  or  in  th( 
which  forms  on  the  outside  of  a  vessel  with  a  freezing  mixture  in  it 
again,  after  washing  the  air  with  water  from  a  spray-producing  appai 
Moving  organisms,  as  has  been  stated,  are  often  met  with  in  such  v 
and  their  rotatory  or  irregular  movements  leave  no  doubt  as  to  the  m 
tare  of  these  minute  corpuscies;  they  arc  vibriones  and  bacteria. 
times,  chiefly  in  February  and  March,  minute  colorless  corpuscles,  ^ 
circular  motion,  are  observed,  which  are  thought  to  be  mostly  zoos; 
Germs  of  infusoria  arc  also  frequently  present.    The  spores  of  crypt( 
become  more  abundant  toward  May. 

Last  year  the  municipal  authorities  of  Paris,  having  decided  that 
orological  researches  with  reference  to  public  health  should  be  carried 
various  quarters  of  the  city,  charged  Montsouris  to  make  arrangemen 
this  purpose,  and  promised  an  annual  grant  of  12,000  francs.  The 
ejBtem^  inaugurated  this  year,  comprises  at  present  twenty-one  statior 
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butcd  over  Paris.  The  principal  object  of  the  inquiries  will  obviously 
the  investigation  of  the  relations  between  the  general  state  of  the  pub- 
health  and  tlio  impurities  found  in  the  atmosphere  and  in  drinking  wa- 
r.  The  epidemic  of  typhoid  fever  which  prevailed  in  Paris  last  autumn 
rnished  the  occasion  for  some  preliminary  researches  of  this  kind,  which 
.  Mario  Davy  has  described  to  the  Paris  Academy.  -The  experiments  were 
iefly  made  at  the  Price  Eugene  Barracks,  which  the  war  authorities  had 
ased  to  be  evacuated  for  disinfection.  The  water  of  an  artificial  dew  got 
:o  the  infirmary,  which  was  inhabited  several  days  before,  was  found  very 
re;  but  on  scratching  the  floor  of  this  infirmarj",  and  of  the  rooms  at 
Ferent  heights,  a  dark  powder  was  detected,  which,  on  being  brought  into 
Iter,  showed  a  multitude  of  thread-like  vibriones,  having  a  slow,  undula- 
•y  movement,  and  vibrating  points  which  were  rapidly  displaced.  The 
ndow  sills  of  certain  halls.  j)articularly,  gave  an  abundance  of  microsco- 
i  algie,  vibriones,  bacteria,  and  monads.  It  is  clear  that  when  the  troops 
sre  in  the  building  these  powders,  raised  by  the  tramping  of  feet  and 
ler  causes,  must  have  got  mixed  with  the  air  that  was  breathed,  and  with 
s  food  and  the  drink.  The  ground  of  certain  quarters  of  Paris  contain 
am  also,  but  in  less  quantities;  but  no  trace  of  them  is  found  in  the  sub- 
1,  and  the  rooms  of  the  Montsouris  Observatory  are  also  exempt. 
trie  attributes  the  epidemic  in  question  to  such  living  powders  accumu- 
■cd  during  summer  on  the  ground  and  walls,  and  producing  their  morbid 
ects  when  the  change  of  Hoason  rendered  the  conditions  favorable. — Bos^ 
t  Journal  of  Chemistry. 


A  MIDSUMMER  HEAT  IN  MAY. 

For  the  past  few  days  we  have  been  experiencing  a  remarkable  temper- 
Hre  for  May.  From  a  gradual  and  natural  thermometric  rise,  which  con- 
med  until  the  9th,  a  sudden  fall  of  temperature  occurred,  which  brought 
ok  memories  of  winter  and  caused  many  to  anticipate  a  rather  lato 
tHng.  On  the  10th  and  11th  the  thermometer  at  New  York,  where  ex- 
'Sed  in  the  afternoon  to  the  air  in  free  circulation,  recorded  only  tifty-two 
jE^ecs.  At  the  same  time  of  day  on  the  12th  it  rose  to  fifty-seven,  and  on 
e  13th  to  sixty-five  degrees.  But  during  these  days  it  was  noticed  that  a 
^Uarkablo  rise  of  temperature  was  taking  place  in  the  Northwest,  where 
^pressure  was  low,  as  well  as  in  the  Southwest,  where  the  heat  of  the 
t«rn<X)n  had  increased  to  ov«»r  eighty  degrees.  At  this  time  we  received 
telligence  that  a  volcanic  disturbance  had  occurred  in  the  Pacific  Ocean, 
'tiHing  a  series  of  earthquake  waves  to  break  on  that  coast.  The  enor- 
Ou8  liberation  of  heat  resulting  from  this  disturbance  has  undoubtedly 
Hch  to  do  with  the  phenomenal  temperature  that  followed.  On  the  14th, 
«  isotherm  of  70  degrees  ran  northward  of  the  Middle  and  New  Eix^lviwvV 
•tes  and  across  the  Lower  ^lissouri  Valley,  but  northward  <\W\\,  s.w\\A\eT 
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detached  areas  of  high  temperature  were  moving  eastward.  On  the  a 
noon  of  the  15th  the  isotherm  of  seventy  curved  into  Canada  and  a* 
the  lake  into  Dakota,  giving  Northern  Minnesota  a  higher  temperature 
Now  Orleans.  Thus  the  heat  crea  became  more  clearly  outlined  and 
covered  the  United  States  from  the  northern  frontier  to  the  Gulf.  On 
16th  the  isoutherm  f)f  70  moved  southward  in  the  Northeastern  disti 
bat  still  maintained  its  position  in  the  Northwest.  The  heat  deereast 
Nova  Scotia,  the  St.  Lawrence  Valley  and  Northern  New  England,  bu 
creased  decidedly  in  the  Middle  States,  the  afternoon  record  at  New' 
being  79  degrees.  In  Missouri  a  considerable  variation  of  tempcn 
took  place,  and  a  violent  tornado  resulted  between  Fulton  and  Alton, 
heat  in  Wisconsin  rose  to  86  degrees,  when  it  was  only  71  at  Cinciii 
On  the  17th  still  more  extraordinary  variations  occurred  in  the  wesi 
northerly  points  being  extremely  warm,  w^hile  more  southerly  places 
comparatively  cool  weather.  The  temperature  at  New  York  fell  to  7( 
at  Boston  to  53  degrees.  But  yesterday  it  rose  again  here  to  the  hit 
yet  recorded,  namely,  83  degrees,  and  still  higher  at  Philadelphia,  Pitts 
and  Baltimore,  being  92  degrees  at  the  last  named  city.  The  great 
area  is,  however,  passing  off  the  continent ;  the  temperature  is  falling 
idly  in  the  North  and  Northwest,  and  though  we  now  experience  a  raid 
mer  heat,  we  shall  after  a  few  days  feel  proportionately  chilly  when  the 
wave  is  passing  over  us.  During  the  heated  term  here  the  tempen 
varied  only  slightly  on  the  Pacific  coast. — New  York  Herald. 


Earthquake  Waves. — Assistant  David.son  telegraphs  C.  Pete 
Superintendent  of  the  Coast  Survc}',  in  relation  to  the  earthquake  v; 
registered  in  the  tide  guage  at  Port  Point,  at  the  entrance  of  San  Fran 
harbor.  May  12,  to  the  following  effect:  Sharp  earthquake  waves ' 
mencod  Thursday,  May  10,  at  0:18  a.  m.  Five  rises  and  falls  of  9  inch 
eighty  minutes;  then  nine  maxima,  or  crests,  forty-eight  minutes  a 
with  secondary  maxima,  the  largest  15  inches;  then  six  sharp  rises  ( 
inches  each  ;  irregular,  broken  crests  one  hour  apart;  then,  to  5  a.  m. 
day,  double  maxima,  as  at  the  commencement;  largest  rise,  8  inches, 
5:20  A.  M.,  Friday,  to  1:15  r.  m.,  irregular  maxima ;  then  a  sudden  fall 
inches,  and  action  continuing  until  5  p.  m.  No  well  defined  maximu 
action  by  expeditions  of  markedly  different  characters.  The  earthq 
wave  of  the  great  earthquake  in  Japan  some  years  ago  was  23  mil 
traversing  the  Pacific  to  San  Francisco." 
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RELATION  OF  VENTILATION  TO  DRAUGHT. 

Before  concludiDg,  I  am  desirous  of  considering  with  you  an  expression 
ch  is  in  general  use,  but  the  frequent  cause  of  wrong  views  about  the 
nge  of  the  air.  I  mean  the  word  draught.  All  kinds  of  complaints  are 
itually  ascribed  to  it,  and  the  danger  of  draughts  is  one  of  the  few 
ienic  principles  which  have  become  thoroughly  popular.  Perhaps  this 
not  all  profit,  because  with  many  people  ventilation  and  draught  are 
onymous;  they  are  afraid  of  a  draught  coming  from  an  open  window,  an 
Q  door,  and  find  themselves  in  collision  with  ventilation. 
There  is  certainly  and  frequently  danger  in  being  exposed  to  a  draught — 
mger  which  has,  perhaps,  been  over-estimated,  because  men  have  an 
sistible  desire  to  fix  a  certain  cause  for  a  certain  evil.  All  collision  is 
ided  if  the  proper  meanings  of  ventilation  and  draught  are  thoroughly 
erstood.^j 

Ventilation  is  the  necessary  change  of  the  air  in  a  closed  space,  at  whicb 
velocity  of  the  air  is  still  taken  for  a  complete  stillness,  and  its  motion 
>8  place  all  around  our  body.  It  must  not  be  more  than  a  little  above 
.>teen  inches  per  second. 

Draught  is  ii  one-sided  cooling  of  the  body,  or  some  part  of  it,  frequently 
5t'd  by  a  corresponding  motion  of  cold  air,  but  also  in  other  ways,  as  by 
•eased  one-sided  radiation.  The  danger  is,  in  the  first  instance,  the  local 
turbation  in  our  heat-economy,  which  has  partly  local  consequences,  but 
>  ahd  chiefly  disorders  the  nerves,  acting  on  the  calibre  of  our  blood- 
iiels,  our  vaso-motor  nerves,  which  have  to  regulate  the  outflow  of  our 
t.  When  we  are  in  the  open,  and  the  air  is  in  more  motion  than  the  air 
i  draught,  we  speak  of  wind,  etc.,  but  seldom  of  draught,  because  the 
)le  air-current  flows  equally  all  round  us,  just  as  in  a  well-ventilated 
m,  only  with  greater  velocity. 

The  vaso-motor  nerves,  regulating  the  circulation  in  our  skin,  are  be- 
d  our  control,  and  we  cannot  bid  them  to  defend  us  simply  at  the  place 
.eked  by  the  draught.  They  know  only  how  to  serve  our  heat-economy 
■n  the  outflow  of  heat  from  our  bodies  is  equal,  or  nearly  so,  on  all  sides, 
y  misunderstand  the  local  irritation  for  one  spread  over  the  whole  surface, 
act  at  once  on  this  error.  If  one  perspires  and  goes  to  the  window  with 
?d  neck  or  chest,  one  feels  a  shiver  not  only  there  but  all  over  the  body, 
the  perspiration  becomes  suppressed  accordingly.  The  blood  which  at 
time  filled  the  blood-vessels  of  the  glowing  skin  is  displaced  by  the  con- 
lion  of  its  channels;  but  by  the  misunderstanding  of  the  vaso-motor 
res  it  is  driven  not  only  from  the  exposed  parts  but  from  Wx^i  ^N\\cA<i^\3cc- 
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face  toward  the  internal  parts.  If  one  or  some  of  them  are  in  someBtitB 
of  weakness,  danger  or  bad  consequences  cannot  fail.  It  is  the  samethiaf. 
as  with  a  large  quantity  of  cold  water  taken  in  too  quickly  when  the  body 
is  heated.  A  draught,  then,  is  injurious  only  in  so  far  as  it  causes  perturliir 
tions  in  our  heat-economy,  and  as  these  pertubations  can  be  caused  indiiB^ 
ent  ways  we  often  accuse  the  draught  wrongly. 

W^  hear  often,  '-I  don't  like  sitting  near  this  window,  close  to  this  wall," 
and  so  on;  "there  is  always  a  slight  draught  coming  from  there."  WIl 
fancy  that  we  feel  the  draught,  the  motion  of  a  wind,  but  it  is  mostly  increaai 
of  one-sided  heat-loss  by  radiation  toward  the  cold  place.  People  general^ 
believe,  rather,  that  the  wind  comes  through  the  wall.  But  the  velocity  d 
Buch  a  wind  is  too  small  to  be  felt  as  air  in  mot  ion  j  and  a  piece  of  carpd 
fixed  to  the  suspected  wall  does  away  with  the  supposed  draught.  It  couH 
therefore,  not  be  caused  by  the  air-rush  through  the  wall,  because  the  caifd 
is  many  times  more  permeable  to  air  than  the  wall. 

I  hope,  in  future,  ventilation  and  draught  will  be  to  your  mind  twodii^ 
tinct  things. — Pettenkofer,  in  Popular  Science  Monthly. 


WHY  NOT  HAVE  GOOD  TEETH? 
BY  A.  HOMER  TREGO,  D.  D.  8. 

There  is  scarcely  a  subject  of  a  personal  character  so  sadly  neglecUl 
and  so  little  understood,  by  the  people  in  general,  as  the  care  of  the  teetk 

In  view  of  this  fact,  in  1869  the  Odontographic  Society  of  Philadelpb^ 
(about  100  members  of  eminent  ability)  offered  a  prize  for  the  best  essayoa 
the  subject;  the  same  to  be  published  for  the  benefit  of  the  public. 

The  prize  was  awarded  for  the  following: 

RULES  FOR  PRESERVING  TUE  TEETH. 

1st.  Cleanse  your  teeth  once,  or  oftener,  ever}'^  day !  Always  cleanse  them 
before  retiring  at  night!  Always  pick  the  teeth  and  rinse  the  mouth  after 
eating ! 

2nd.  Cleansing  the  teeth  consists  in  thoroughly  removing  every  particle 
of  foreign  substance  from  around  the  teeth  and  gums. 

3rd.  To  Cleanse,  use  well  made  brushes,  soft  quill  or  wood  toothpicks,  aa 
antacid,  styptic  toothwash  arid  j)recipitated  chalk.  If  these  means  fail  apply 
to  a  reliable  dentist. 

4th.  Always  roll  the  brush  up  and  down  lengthwise  of  the  teeth,  by; 
which  means  you  avoid  injuring  the  gums  and  necks  of  the  teeth,  and  more 
thoroughly  cleanse  between  them. 

5th.  Never  MHO  a  dentifrice  containing  acid,  alkali,  charcoal,  soap,  salt,  ' 
or  any  gritty  or  i)owerful  detersive  substance. 

Gth.  Powders  and  jmstes  generally  are  objectionable.  They  injure  the 
;^ums  and  soft  parts  of  the  teeth,  and  greatly  assist  in  forming  tartar,  i 
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sh,  properh'  medicated  and  carefully  prepared,  is  pleusanter  and  more 
aefieial.  It  dissolves  the  injurious  secretions  and  deposits,  and  the  whole 
readily  removed  with  the  brush  and  water. 

7th.  Avoid  eating  hot  food!  Thoroughly  masticate  and  insalivate  the 
)d  before  swallowing  it.  Frequent  indulgence  in  sweetmeats,  etc., 
tween  regular  meals  disturbs  the  process  of  digestion,  and  a  viscid  secre- 
»n  is  deposited  in  the  mouth  (from  the  stomach),  which  is  very  injurious 
the  teeth. 

8th.  Parents!  Carefully  attend  to  your  children's  second  dentition, 
jntly  prevail  upon  them,  at  an  early  age,  to  visit  at  frequent  intervals,  a 
rcful  and  skillful  operator. 

Remember  that  four  of  the  permanent  double  teeth  come  in  at  about 
e  age  of  six  years.  They  are  very  liable  to  decay  early,  are  very  large, 
d  should  never  be  allowed  to  require  extracting. 

Children  do  not  **shed"  their  teeth  as  they  did  in  former  ages.  Instead 

being  trained  to  mastieate  nutritious  food,  they  are  tempted  with  and 
lowed  to  "gulp  down"  delicacies,  hot  cakes,  hot  beverages,  etc., 
by  depriving  the  teeth  of  their  natural  function  and  overtasking 
e  stomach,  a  morbid  condition  of  the  general  system  is  produced;  the 
ir^t  teeth"  are  prematurely  decayed,  and  the  permanent  set  are  not  ma- 
red  at  the  proper  period  of  dentition.  The  consequences  are  terrible. 
9th.  yever  allow  any  one  to  extract  a  tooth,  or  to  dissuade  you  from  having 
em  filled,  unless  absolutely  necessary.  Many  so-called  dentists,  actuated 
'  selfish  motives,  advise  extracting  and  sacrifice  many  teeth  which  com- 
tent  operators  can  render  serviceable  for  many  years, 

10th.  Carelessness  and  procrastination  are  responsible  for  a  large  majority 

teeth  that  are  lost. 


Marsh- Fevers. — A  substantial  addition  to  our  knowledge  of  the  true 
ture  of  paludic  fevers  appears  to  have  been  made  by  Messrs.  Lanzi  and 
Trigi,  of  Rome.  Lanzi  has  found  in  the  cells  of  microscopic  alga>  from 
e  Roman  marshes  certain  dark-green  granules,  which  are  most  numerous 
len  the  plants  are  farthest  gone  in  decomposition.  At  length  these 
anuler*  fill  the  cells,  are  black  under  the  microscope,  and  the  aigie  emit  an 
"ensive  odor.  In  the  Campagna  marshes  are  formed  in  winter,  which  in 
e  spring  develop  algie  abundantly.  In  summer  the  water  disappears,  and 
e  algie  then  putrefy,  the  ground  afterward  growing  phanerogamous  plants. 
)ward  the  full  of  the  year  the  algte  in  the  parts  still  covered  with  water 
!40  die.  and  the  slime  at  the  bottom  of  the  marshes  contains  quantities  of 
e  dark  granules.  The  latter  may  also  arise  from  other  plants  in  the  state 
decay,  oven  where  there  are  no  marshes.  Lanzi  regards  these  granules  as 
port  of  ferments.  Now,  the  pigment-granules  found  in  the  liver  and 
•ieen  of  in<lividuals  sufi'ering  from  malaria  have  quite  similar  \)r()\)crt\e9» 

those  ferment-granules,  and  they  can  be  developed  c^vVaIc  ^\tvV\W\^'. 
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Terrigi  has  specially  devoted  himself  to  the  means  of  disinfection,  whick 
may  prevent  the  decaying  process  and  development  of  the  granules;  he 
found  chloride  of  lime,  lime,  and  chloral,  the  most  efficacious.    With  aspin- 
tors  arfd  air-filtering  apparatus  he  ascertained  that  the  germs  rose  to* 
height  of  fifty  centimetres  (about  twenty  inches)  above  the  marsh-bottom, 
where  they  could  easily  be  carried  away  by  the  winds.    M.  Terrigi  fooiidi 
the  "malaria-melanin  "  (as  they  call  it) abundant  in  the  liver  and  splcenof: 
Guinea-pigs  that  had  breathed  the  marsh-air  for  some  time.— Po/wlff: 
Science  Monthly. 


SCIENTIFIC  MISCELLANY. 


CENTRAL  AFRICAN  HABITATIONS. 

Commander  Cameron,  11.  N,  whose  famous  journey  across  Africa  hu 
proved  so  rich  in  valuable  additions  to  our  geographical  knowledge  of  • 
little  known  portion  of  that  continent,  gives,  in  the  record  cf  his  travels, 
the  sketches  from  which  the  annexed  illustrations  are  made.  Both  repre- 
sent discoveries  which  will  afford  an  excellent  idea  of  the  ethnological  im- 
portance of  a  study  of  the  people  of  Central  Africa  and  their  habits. 

The  explorer  found  in  the  curious  village  of  Manyuema  houses  arranged 
in  regular  streets,  and  the  latter  kept  scrupulously  neat  and  clean.  The 
inhabitants,  although  cannibals,  are  much  more  civilized  than  their  neigh- 
bors, and  appear  to  be  a  conquering  race  which  enslaved  the  tribes  of  the 
vicinity.  They  are  skillful  iron  workers,  and  erect  furnaces  which  show 
considerable  inventive  ability. 

It  is  well  known  that,  in  prehistoric  times,  whole  villages  were  con- 
structed on  piles,  above  lakes.  Relics  of  these  villages  have  been  abund- 
antly found,  belonging  to  extinct  peoples  representing  all  stages  of  civilix*- 
tion,  from  the  age  of  stone  down  to  the  dawn  of  the  iron  age.  It  is  not 
understood  why  the  ancknts  adopted  this  form  of  habitation.  Protection 
from  hostile  tribes,  safetj-  from  wild  beasts,  and  convenience  in  fishing,  have 
all  been  suggested;  but  there  are  reasons  which  go  to  show  that  none  of 
these  explanations  are  entirely  satisfactory.  Commander  Cameron  his 
found  the  same  species  of  dwellings  in  use  on  Lake  Mohyra,  in  Central  Af- 
rica, The  inhabitants  are  excellent  swimmers,  and  although  provided  witU 
boats,  frequently  take  to  the  water  in  preference  to  using  them. 

The  lake  dwellings  are  to  be  found  in  all  parts  of  the  world.  The  oldest 
known  are  in  Switzerland,  and  in  that  country  they  have  been  thoroughly 
explored.  They  are  of  two  kinds,  those  built  of  fascines  and  those  built  on 
piles.  Those  of  fascines  were  commonly  vsed  on  the  smaller  lakes  of 
Switzerland,  and  wherever  the  bottom  was  too  soft  to  hold  a  mass  of  piles 
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firmly;  those  of  piles  were  built  in  deeper  water,  where  the  waves  would 
fWfep  away  a  foundation  of  fascines.  Lake  dwellings  as  old  as  the  stone 
«LV  are  found  in  Hoine  parts  of  liut^sia,  and  in  Borneo  and  the  Malay  archi- 
f  vlago.  as  well  as  in  Africa.  Herodotus  mentions  them  on  Lake  Prasias, 
ii  Thrace;  and  as  these  were  connected  with  the  shore  only  by  a  single 
•lirrow  bridge,  the  inhabitants  were  enabled  to  def\-  the  troops  of  Darius. 
iLach  family  occupied  one  hut,  and  caught  fish  by  letting  a- basket  down 
rtl'  TMUirh  a  trap  door. 

In  Switzerland,  large  settlements  of  lake  dwellings  have  been  discovered 
V  Lakes  Zurich,  Constance,  Geneva,  Neufchatel,  and  others;  and  from  one 
■ii  t!ii'  little  lake  of  Moosseedorf,  near  ]5erne,  a  vast  quantity  of  very  inter- 
[■•tiui:  relics  of  the  stone  age  have  been  found,  together  with  weapons  and 
f  iiijilcments  ma<iii  of  teeth  and  horns  of  animals,  and  fragments  of  pottery. 
I iiake  village  at  J^Jbenhausen,  in  the  Canton  of  Zurich,  contains  numer- 
al-dwellings,  and  it  has  been  estimated  that  10n,000  piles  of  oak,  beech, 

tir  were  used  in  its  construction  ;  and  three  <litl*eri;nt  sets  of  ]>iles  in- 
«fc\arr  a-i  many  <litlerent  jieriods  of  construction.  Wheat,  barley,  burnt 
f  ple-i  and  jiears,  beech  nuts,  cherry  stones,  fragments  f»f  cordage,  and  cloth 

*  Tlrix  and  bast,  and  stone  relic**,  were  found  here  in  great  profusion. 
Similar  structures  havebtien  found  also  in  the  hikes  of  Scotland  and  Ire- 

*  n d . — Scir.n t fjic  A mvrira n . 


AMERICAN  INVENTIVE  PROGRESS. 

Tlie  future  historian  of  the  inventive  ])rogress  of  this  cuuntrv  will  lind 
lUt  the  record  of  the  same  naturally  <livides  itself  into  two  <listinct  jiarts, 
ur'ii  marking  a  separate  era.  These  may  be  termed  res]>ertively  llie  ))eriod 
:i  conci-jition  and  the  period  of  development.  Durinic  I  lie  former  most  of 
:!ie  irreat  American  inventions  were  first  originate*!:  during  the  second, 
rhirh  includes  the  present  time,  the  tendency  (;f  inventors  has  been  more 
Lwards  seekintr  new  applications  iov  estal)lislie<l  principles  or  improving 
apon  earlier  embodiments  of  the  same. 

The  first  era  begins  with  the  labors  of  Franklin.  Kittenhouso,  JLare, 
LTan9,  and  their  coDtemporaries.    It  terminates  with  the  end  of  the  year 
ls49.    Inspection  of  the  records  of  the  Patent  Office  shows  quite  clearly 
the  snbBtantial  bafiis  for  the  division  we  have  suggested.    The  first  ])atent 
granted  by  the  United  States  was  dated  July  HI,  171H),  and  was  issued  to 
Camael  Hopkins  for  a  procesH  of  making  pot  and  ])earl  ashes.  During 
kbat  year  the  total  number  of  patents  was  but  three ;  the  following  year  it 
jimoanted  to  thirty-three,  and  then  for  sixteen  3'ears  the  aggregate  Huctu- 
d^fhliiBg  as  low  as  eleven  and  reaching  as  high  as  ninet^^-nine.    F«)r  the 
kii       '•mm  fbllowing  the  variations  were  between  one  hundre<l  and 
^  mentioned  number  not  being  exceeded  until  18'J5. 
iras  more  rapid;  and  by  August,  183«»,  when  the 
Bg  the  patents  began  (it  appears  nv\W\  vV.^j'svi  v>'C 
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Thomas  Blanchard,  for  turning  irregular  tbrm«),  the  total  had  reached 
10,041 ;  or,  for  the  period  of  sixt^^  years  comprised  in  the  first  era,  the  ag- 
gregate amounted  to  17,447.  Yet  in  this  small  number  are  included  Whit- 
noy's  cotton  gin,  McKean's  first  steam  saw  mill,  Whittemore's  wool  and 
cotton  card-making  machine,  Hare's  oxy-hydrogen  blowpipe,  Blanchard's 
tack  machine,  Fulton's  steamboats,  llall's  breech-loading  fire-arms,  Perkin'«  j 
steel  engraving,  Steven's  tubular  boiier  and  screw  propeller,  Lowell's  power 
loom.  Burden's  horseshoe  and  spike  machinery,  Mott's  stoves  for  small  coal,  j 
Saxton's  magneto-electric  machine,  Bogardus'  ring  flyer  for  cotton  spin- 
ning and  the  long  category  of  other  important  devices  of  that  wonderfully 
prolific  inventor,  Professor  Henry's  splendid  electro-magnetic  discoveries, 
Morse's  telegraph,  Guthrie's  discovery  of  chloroform,  Boyden's  patent 
leather,  Baldwin's  improvements  in  the  locomotive,  Howe's  pin  machine, 
McCormick's  reaper,  Colt's  revolvers,  Wells'  hat  body  machine,  Goodyear* 
vulcanization  of  india  rubber,  Bigelow's  carpet  loom,  Howe's  sewing  ma- 
chine, Sickel's  cut-off,  Morton's  discovery  of  the  anaesthetic  qualities  rf 
chloroform,  Eodman's  hollow  casting  of  ordnance,  House's  printing  tele- 
graph, and  Ericsson's  steam  fire  engine. 

To  show  with  what  rapidity  inventors  made  improvements  on  inven- 
tions embodying  original  principles,  it  may  be  noted  that  in  the  early  dayi 
of  the  sewing  machine  one  hundred  and  sixteen  patents  were  granted  fir 
improvements  thereon  in  a  single  year;  and  out  of  the  2,910  patents  issued 
in  the  year  1857,  one  hundred  and  fifty-two  were  for  improved  cotton  ginf 
and  presses,  one  hundred  and  sixty-four  for  iiuprovements  in  the  steam  en- 
gine, and  one  hundred  and  ninety-eight  for  novel  devices  relating  to  rail- 
roads and  improvements  in  the  rolling  stock.   In  the  year  1848,  three  yeart^ 
after  the  publication  of  this  paper  was  commenced,  but  six  hundred  audi 
sixty  patents  were  granted;  but  under  the  stimulus  of  publishing  those  in-' 
ventions  as  they  were  patented,  ten  years  later,  in  1858,  the  number  had? 
increased  six-fold,  reaching  3,710,  while  up  to  January  1st,  1850.  as  already 
stated,  the  aggregate  of  patents  issued  amounted  to  17,447;  since  that  time' 
and  up  to  the  present  the  total  is  181,015.  ' 

Curiosity  hero  leads  us  to  review  our  own  work,  extending  back  for, 
say,  twenty  years,  or  to  1857,  a  period  during  which  170,715  patents  have 
been  issued.  AVo  find,  by  actual  count,  that  <)2,()G2  applications  have  been 
made  through  the  Scientific  American  Patent  Agency  for  patents  in  the 
United  States  and  al)road.  This  averages  almost  ten  applications  per  day, 
Sundays  excluded,  over  the  entire  period,  and  bears  the  relation  of  more 
than  one  (juarter  to  the  total  number  of  patents  issued  in  this  country  up 
to  'the  time  of  writing. — Scientific  American. 


BLUE  GLASS  PHOTOGRAPHY. 

The  Idue-violet  glass  mania  abroad  seems  to  be  confined  to  the  phote* 
graphorf^,  :ind  the  conflict  over  the  deceptive  theory  is  being  waged,  not  ei 
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tlie  question  of  the  curative  powers  of  the  light  transmitted,  but  regarding 
the  assertion  that  increased  chemical  action  can  bo  obtained  by  glazing 
photographic  studios  with  the  cerulean  panes.  M.  Scottclari,  the  blue  glass 
defender  abroad,  has  fallen  into  the  same  errors  as  his  co-believers  on  this 
aido  of  the  Atlantic:  that  is,  ho  confounds  the  blue-violet  rays  of  the  spec- 
trum with  blue-violet  transmitted  sun-light;  while  he  also  reaches  the  ob- 
vious absurdity  that  the  violet  ray,  when  isolated  from  the  spectrum,  pos- 
sesses greater  capabilities  than  it  had  when  mingled'with  the  other  rays. 
It  is  perfectly  true  that  the  violet  ray  is  more  active,  chemically,  than  the 
other  rays;  but  the  latter  <lo  not  detract  from  it  when  combined  with  it, 
and  the  chemical  action  ot  white  Ughf  containing  violet  rays  is  precisely 
as  great  as  that  of  the  violet  rays  separated  and  tested  alone.  Ilenco  it 
£)liows,  as  a  matter  of  course,  that  a  window  glazed  with  white  glass  trans- 
mits the  whole  of  the  solar  rays  which  reach  it,  violet  among  the  rest.  A 
window  of  the  same  size  glazed  with  violet  glass  would  transmit  one-sev- 
enth part  of  the  rays  reaching  it,  and  these  w^ould  be  violet-colored  rays; 
tut  it  would  not  transmit  one  single  violet  ray  more  than  the  other  window. 

The  Photographic  JVeiJCS  adds  that,  according  to  Draper  and  others,  all 
Xhe  rays  of  the  spectrum  probably  possess  photogenic  power  on  some  sub- 
stances; and  therefore  it  is  but  just  to  M.  Scottelari  to  conceive  that  ho  has 
found  that  the  rays  other  than  violet  have  an  antagonistic  influence  on 
^hat  ray,  and  obstruct  its  action  on  bromo-iodide  of  silver.  But  Mr.  Thos. 
Cvaftield,  of  Boston,  has  recently  made  some  new  investigations  on  this  very 
point,  wherein  the  inferiority  of  the  violet  glass  to  clear  glass  is  most  clear- 
ly shown.  Mr.  Gaffield's  conclusion  relative  to  the  photographic  aspect  of 
blue  glass  accords  with  our  own  relative  to  its  employment  for  curative 
purposes,  lie  says:  *-It  is  undoubtedly  true  that  violet  or  other  colored 
screens  may  be  used  with  advantage  in  cutting  oft'  too  much,  or  in  making 
mn  even  diffusion  of,  light  upon  the  face  ot  the  sitter;  but  it  can  never  bo 
true,  w^iile  two  from  six  leave  a  less  number  than  six,  that  the  cutting  olf 
of  a  third,  or  any  fraction,  of  the  chemical  rays  of  sunlight  by  a  violet 
glass  can  enable  the  photographer  to  obtain  more  rapid  or  etrective  re- 
sults."— Arnerican  Cheinist. 


A  SILK-SPINNING  FISH. 

There  is  a  mollusk — the  pinna  of  the  Mediterranean — whicli  has  the  cu- 
rious ]>owor  of  si)innini;  a  viscid  silk  which  is  made  in  Sicily  into  a  textile 
fabric.  The  operation  of  the  mollusk  is  ratlier  like  the  work  (»r  a  wire- 
driiwcr,  the  sui^stance  beini^  iirst  cast  in  a  mould  ibrmed  by  a  sort  cf  slit  in 
the  loMirno.  and  then  drawn  out  as  may  be  required.  The  moclianism  is 
iS'Ti'ilmrrly  curious.  A  considerable  numl)er  of  the  bivalves  jm )sses-;  what 
'^'uIIimJ  a  fn/ssus,  that  is,  a  bundle  of  more  or  less  deliciite  lihunents,  issuing 
^P'jm  the  base  of  the  foot,  and  by  means  of  which  the  anihiii!  lixr>  ilseil'  to 
^^fcMj^n  botiies.    It  employs  the  loot  to  guide  the  iWiUweiWs  Vn  V\\v: 
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place  and  to  glue  them  there;  and  it  can  reproduce  them  when  ontavty. 
The  extremity  of  the  thread  is  attached  by  means  of  its  adhesive  quality 
to  some  stone;  and  this  done,  the  pinna,  receding,  draws  out  the  thread 
through  the  perforation  of  the  extensile  member.  The  material  when 
gathered  is  washed  in  soap  and  water,  dried,  straightened  and  carded— one 
pound  of  course  filament  yielding  about  three  ounces  of  fine  thread,  which 
when  made  into  a  web,  is  of  burnished  golden  brown  color.  A  large  mana- 
factory  for  this  material  exists  in  Palermo. — Scientific  American. 


A  New  Use  for  Ashestos. — Some  experiments  have  recently  been  sue- 
cessfully  made  in  Italy  on  a  new  way  of  burning  petroleum  under  steam 
boilers.  The  method  consists  simply  in  pouring  the  oil  over  a  thin  layer 
of  asbestos.  The  petroleum  burns  with  an  intense  heat;  while  the  aubei- 
tos,  being  incombustible,  is  not  affected,  and  thus  not  only  serves  as  a  means 
of  retaining  the  oil,  but,  being  so  good  a  non-conducting  substance,  the  pre- 
vention of  fire  from  the  volatile  oil  is  obvious.  In  the  experiments,  sheoti 
of  paper  placed  beneath  the  furnace  were  not  injured,  despite  the  fierce  in- 
candescence of  the  oil  above. 
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KANSAS  CITY  ACADEMY  OP  SCIENCE.      the  regular  meeting  in  July  an  archaM)logittl 
At  the  annual  meeting  of  the  Acadeinv  of  "^^^^^'^        ^  presented  by  Judge  E.  P.  ^Veil, 
Science,  held  May  29th,  in  the  rooms  of' the  ^"^  ^''^  ^^''^  J.  Eaton  will 

Young  Men'H  ChriBtian  Association,  the  fol-  V^^^^^  an  appropriate  es^ay,  the  Fubject  of 
lowing  officers  were  elected  for  the  ensuing  which  has  not  yet  been  made  known. 

year.  '   

President— Hon.  R.  T.  Van  Horn.  , 

Vice  President— Judge  E.  P.  West.  !  WE.STi.N(jnorsE  AUTOMATIC  AIR  BR.\KB 

Recording  Secaetary—W.  E.  Winner.  oN  THE  KANSAS  PACIFIC  r'y. 

Corresponding  Secretary  —  Col.  Theo.  S. ' 
Case. 

Treasurer— Dr.  Geo.  Hal  ley. 

Librarian — Harry  H.  West. 

Member  of  Executive  Committee  for  fi>ur 
years — Dr.  Geo.  Hal  ley. 

A  resfjlution  was  i)assed  requiring  all  mem- 
bers reading  papers  before  the  Academy  to 
file  written  or  printed  copies  with  the  I^ibra- 
rian  for  preservation 

At  the  next  regular  meeting,  on  the  even- 
ing of  the  Inst  Tuesday  in  this  month,  a  pa}>er 
upon  the  Remedial  Properties  of  Heat'*  will 
be  read  bj  Prof.  Geo.  Halley,  of  this  city.  At 


On  the  22d  of  May  a  series  of  tests  of  the 
Improved  Westinghouse  air  brake  was  made 
near  this  city  by  the  KansaJi  Pacific  Railmf 
Company,  under  the  management  of  S.  T. 
Smith,  Auditor,  and  D.  E.  Cornell.  General 
Passenger  Agent.  The  results  we  give  below 
in  the  report  of  the  commiUee  appointed  for 
the  purpose : 

We,  the  undersigned,  having  been  requested 
to  act  as  a  committee  to  obaerve,  record  and 
report  the  results  of  certain  tests  of  the  work- 
ings of  the  Westinghouse  Improved  Automatic 
Air  Brake  upon  a  Boecial  train  fitted  for  the 
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p«rpof«e  on  the  Kansas  Pacific  Railway,  sub- 1      We  consider  the  resultfi  very  satisfactory 

mit  the  following  report:  and   gratifying,  and  find,  upon  comparing 

On  Tuesday  May  22,  1877,  a  train  consist-  them  with  those  of  the  competitive  trial  on 

mz  of  five  pa^Menger  cars,  two  baggage  cars,  the  North  British  Railway,  in  1876,  that,  other 

irith  locomotive  and  tender,  weighing  in  the  things  being  equal,  the  stops  were  made  in  lesi 

aggregate  357,430  pounds,  and  carrying  one  time  in  every  single  instance. 
"                   ,  was  taken 


humirea  and  thirty-five  passengers, 
lo  a  jiiecc  of  level  track,  about  five  miles  west 
of  the  ciiy,  and  subjected  lo  the  following 
test,  viz 

Irtl.  The  engineer  was  directed  to  run  at  the 
ordinary  speed  of  twenty-five  miles  per  hour 
mod  to  apply  the  brake  while  under  such  head 
-way,  so  as  to  ascertain  the  time  required  to 
Wag  the  train  to  a  full  stop  and  the  actual 
distance  r  jn  after  such  application 

2d.  Same  as  the  above,  except  that  the  train 
^a«  run  at  a  speed  of  thirty  miles  an  hour. 

31.  Same  aa  before,  except  that  the  train 
was  run  at  the  highest  possible  rale  of  si>ced 
•lih  Test  of  the  automatic  action  of  the 
brake  by  causing'  the  coupling  pin  between  the 
locomotive  and  train  to  be  removed  while  the 
Inin  was  in  motion, 

5th.  Ttsl  of  the  valua  of  the  brake  in  case 
of  fire  or  other  accident  when  the  bell  cord 
fails  lo  notify  the  engineer,  made  by  applying 


Theo.  S.  Case, 
il.  J  Latshaw 
3kl.  W.  St.  Claik 


LIB.  1 


Com. 


ENOINEEIIING  IN  THE  ROCKV  MOUNTAINf 
[CorrespomUfiire.] 

The  Colorado  Central  Railroad  Company, 
a  corporation  now  operating  a  system  of  nar- 
row gnujse  railroads  in  the  Rocky  Mountains, 
in  connection  with  the  ordinary  4  foot  inch 
gauge,  have  inaugurated  a  special  system  of 
narrow  gauge  railway,  by  which  to  overcome 
and  to  surmount  mountain  summits  too  steep 
to  be  overcome  by  ordinary  grades,  in  the  usual 
manner.  The  problem  presented  is,  to  boild 
narrow  gauge  track  from  Black  I{awk  to  Cen- 
tral City.  The  distance  between  the  present 
terminus,  at  Black  Hawk,  and  Central  is  om 
and  a  half  miles.  The  elevation  at  Central 
above  the  Black  Hawk  depot  is  five  hundred 


feet,  vertical,  which  would  give  for  a  direct  line 
the  brake  from  within  one  of  the  cars  while  the  jjrade  of  three  hundred  and  seventy-five  feel 
train  was  in  rapid  motion.  per  mile,  which,  of  course,  is  not  possible,  an 

tub.  Tcat  of  the  rapidity  with  which  a  train  Ljje  ^^^re  locomotive  could  not  haul  itself 
may  ba  stopped  and  backed  up  to  avoid  a  col-  ^j^ii  tender, 
lision  with  another  train.  To  ovenjorae  this  difliculty  and  lo  leogtbei 

DISTANCES.— A  distance  of  one-eight  of  a  |  the  line  sufficiently  to  reduce  the  three  hund: 
mile  was  first  marked  off,  then  one  of  300 


feet,  then  seven  others  of  100  feet  each,  all 
plainly  and  prominently  designated  with  bright 
coloreii  flags  and  boards. 

Time-keepers  were  selected  and  properly 
staiioned,  and  at  about  2  P.  M.  tl  e  tests  were 
made  in  the  order  above  mentioned  with  fhe 
results  given  below,  viz. 


v*^  I..        ,  ^      ,  ;I>i!«tanfcniiiaf-ixii„e  run  after 
>0.  'lUte  of  >|»ce<l.|,er  Application 
of  I  lot  Hrako  in  feoi 

Test. "Mile*  per  hour. I    wiU  inchvs. 


Ai>pIicution  of 
IJraki-. 


1 

:i 
4 
5 
0 


:n 

38 
4U 
44 


217  feet. 
20S  •* 
3S7J  " 
3r.9  " 
494  " 
<^3y5.\ 


10.\ 

n" 

12 
11 
1(> 
51) 


eec. 


«This  diniaocc  liic-Imles  the  forwanl  run  as  well  as 
th»  iMckiDK  up.  ami  I  In-  time  al!«o  f«T«r»  »>oth  motions. 
Xb«  rai*  of  »i»eed  ia  Iwckiug  was  leu  mile*  i>er  hour. 


and  seventy-five  feet  grade  practicably,  the  line 
is  laid  and  located  along  the  tide  of  tde  mounJ 
lain,  southeast  from  Black  Hawk,  with  a  steadji^ 
ascending  grade  of  from  one  hundred  and  fiffy-^ 
eight  10  one  hundred  and  Ecventy-two  feet  pel 
mile,  terminating  in  a  piece  of  level  tracl^ 
three  or  four  hundred  feet  long,  uprm  whiclj 
the  train  can  halt.  Where  the  ascending  gradi 
changes  to  a  level  grade  a  switch  is  placed 
which  moves  the  switch-rail  to  another  track 
which,  in  the  same  manner,  ascends  in  a  re 
verse  course,  and  above  the  first  track  ascend 
ing  from  Black  Hawk.  This  second  ascend in| 
track  winds  northwest  along  the  high  moun 
tain  slope  until  it  reaches  au  altitode  suffi 
ciently  high  lo  extend,  with  some  six  hundre< 
feel  of  level  grade,  into  the  upper  end  of  Cen 
Iral  City,  in  Nevada  Gulch,  some  H/j^iQ  ^« 
above  the  sea    lu  iVw  v>cv^  Vvvv^^ 
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*'RwiKhback,"  a«  it  is  technically  called,  this 
miniature  railway  crosses,  in  two  miles  length, 
W)me  sixty  different  gold  and  silver  mines, 
■"  now  l)eing  developed,  and  threads  its  devious 
way  among  a  maze  of  shafts,  ])its  and  tunnels 
too  numerous  an<l  too  frequent  for  the  easy 
prosecution  of  the  construction  party. 

The  view  dcvelopoj  fmm  these  hij^h  hioun- 
tain  peaks  will  be  extended,  novel  und  of  deep 
interest.  Some  twenty  miles  northwest  we 
are,  on  a  portion  nf  this  railway,  faced  l.>y  the 
high,  steep  face  of  James  Peak,  over  1.'>,(KH.) 
feet  above  the  sea,  while  just  below  us  we  h)ok 
into  the  chimney.-*,  the  yards  and  the  busy 
streets  of  Black  Hawk  and  Ctniral  City,  while 
again  to  the  east  we  see  high,  woody  mountain 
ranges  and  a  distant  view  of  the  sea-like  prai- 
ries. Opposite,  the  mountain  sides  are  seamed 
with  galleries,  open  cuts  and  the  broken  fra^- 
mentfl  of  years  of  active  prospecting  and  profit- 
able  mining. 

This  railway  is  being  built  with  great  care. 
Itfl  track  will  be  wide,  solidly  built,  and  of  un- 
usually carefully  selected  materials,  for  this 
special  purpose;  rails  to  be  fifty  pounds  to  the 
yard,  and  it  is  to  be  provided  with  locomotives 
that  can  ascend  with  four  or  five  cars  to  Cen- 
tral City,  at  the  rate  of  eight  miles  per  hour. 
All  to  be  completed  by  August,  J 877. 

E.  L.  15. 

EDITORIAI.  EXCCRSION. 

On  the  oth  and  Gth  of  this  month  the 
Eleventh  Annual  Convention  of  the  Editors  of 
Missouri  was  held  at  Fredericktown,  in  the 
southeastern  portion  of  the  State.  The  usual 
addres.«es,  poems  and  orations  were  delivered 
by  the  various  members,  and  we  were  very 
hospitably  and  generously  entertained  by  the 

•citizens  of  the  place.  For  the  ensuing  year 
the  following  officers  were  elected,  viz  : 

Presijlent,  Col.  J.  E.  Hutton,  Mexico  In- 
telligencer; Vice  Prepidents,  Charles  E.  Has- 

. brook  (»f  the  Kansas  City  Price  Current,  and 
John  B.  Williams,  <jf  the  Fulton  Telegraph; 
Recording  Srcretarv,  M.  B.  Chapman,  of  the 
St.  Joe  Chronicle;  Corresponding  Secretary, 
W.  C.  Bacon,  of  the  Boonville  Advertiser; 
Treasurer,  H.  B.  Cutter,  of  the  Glenwood  Cri- 
terion; Orators,  (jr.  H.  Crumb,  of  the  Poplar 
Bluft'Ciliz'-n-Pc^t ;  J.  II.  Turn«»r,  of  the  Wa- 
kamla  -Kecord.     Essayist?,  Col.  T  S.  Case,  of 


the  Kansas  City  Review  of  Science  and  Indoi- 
try;  Will.  J.  Knoit,  of  the  Chamois  Lead«; 
J.  I).  Fisher,  of  the  Troy  Herald,  and  Ada 
Kodemeyer.  of  the  Centralia  Guard.  Forthe 
address  before  the  Convention^  J.  E.  Mi-Cnl- 
lagh,  of  the  Globe-Democrat. 

The  Iron  Mountain  R.  R.,  which  conoeds 
St.  I  -ouis  with  Fredericktown.  runs  throB^i  I 
most  romantic  country,  the  scenery  huB% 
bn^ken  into  ever-changing  vistas  of  hill  and 
dale,  mountain  and  river,  while  the  beaatifol 
orcliards  and  vineyards  and  wonderfallr pnh 
ductive  minesof  iron,  lead  and  other  minerik, 
render  it  exceedingly  profitable  to  its  peopki 
Granites  al 50,  and  marbles  of  various  qailitta 
and  colors  are  found,  while  at  Mine  La  MoOe 
lead,  copper  cobalt  and  .uickeU  are  not  oiIt 
mined  hut  smelted  and  separated.  This  prop- 
erty. Mine  la  Motte,  covers  an  extent  of  24,- 
(100  acres  and  .'UH)  to  400  men  find  employmCBt 
iu  the  various  operations  carried  on  at  tkt 
mines  and  works.  The  production  of  Itstjme 
w:w  0,400  tons  of  lead  alone.  The  nickel  ai4 
cobalt  are  only  reduced  to  a  matte  and  rfiip- 
I>ed  to  J)urope  for  refining. 

After  finishing  the  business  of  theooDTCA- 
tion  the  mpml)ers  accepted  an  invitation  t» 
visit  Hot  Springs,  Arkansas.  On  the  wit 
thither  we  passed  through  the  town  of  Cha^ 
lestown,  Missouri  where  we  were  shown  iumt 
remarkable  specimens  of  ancient  i>ottery. 
which  had  be^n  exhunoed  in  the  vicinity. 

Hot  Springs  village  is  located  in  a  TCiy 
narrow  valley  between  two  spurs  ol  theO 
ark  Mountains,  running  north  and  south,  snd 
consists  of  one  street  skirting  along  both  eides 
of  a  small  stream  for  about  two  miles.  lt» 
surrounded  by  hills  on  every  side,  and  the 
springs,  some  sixty  in  number,  start  fn.)nithe 
west  side  of  one  named  Hot  Springs  Monn- 
tain.  Their  temperature  ranji^es  from  lO'J^to 
150°  and  their  altitude  above  the  creek  b«d 
varies  from  a  few  inches  to  over  one  hundred 
feet,  while  they  are  elevated  above  the  sea 
level  about  1,400  feet. 

Their  chemioal  constituents  are  not  rf- 
markable  in  any  decree,  and  no  one  fri'in 
merely  tasting  these  waters  would  note  the 
presence  of  any  peculiar  fiavor.  Numeroa^ 
analyses  have  been  made,  of  which  we  give 
several  below; 

In  ISoO  Professor  E.  H  Larkin,of  St.  I^n^s, 
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lade  a  quantitative  analyBid  of  the  waters,  at  a 
aiperatare  of  one  hundred  and  forty-five  de- 
He  found  eight  and  a  hulf  grains  of 
»Iid  matter  to  the  gallon,  which  was  thus  dis- 
-ibuted : 


ilicic  acid   24.75 

Biqui  oxide  of  iron   1.12 

.lamina   5.15 

.ime   28.«:{ 

Eagnesia  73 

^lorine  7 

Sarbonicacid   21.3() 

Nnnic  matter   8  ol 

¥tter.   1.72 

vlphuric  acid   4.40 

*«Mh   1.4(5 

oda   2.01 

odide  and  bromide,  a  tracs   

Total  100.08 


ANALYSIS  BY  THE  STATE  GEOLOGIST.— The 

allowing  is  extracted  from  the  reports  of  Pro- 
B«or  David  D.  Owens,  late  Geologist  of  the 
"•ate  of  Arkansas.  It  embraces  the  most  rc- 
Ht  quantitative  analysis  made  by  competent 
'^thority : 

^ilieate  with  base.        Bi-Carbonate  of  lime. 
%-Carbonate  of  mag-   Alumina  with  oxide  of 

nesia.  iron, 
^rbonate  of  soda.       Carbonate  of  potasb. 
^Iphate  of  magnesia.  Chlor.  of  magnesia, 
^ide  of  magnesia.      Sulphate  of  lime. 
Sromide,  a  trace.         Organic  matter,  a  trace. 

"The  waters  are  thoroughly  impregnated 
rith  free  carbonic  acid. 

In  June  of  1858  I  made  a  partial  exami- 
tation  of  the  waters  of  the  Hot  Springs,  by 
toiling  down  one  and  a  half  gallons  of  the 
rater,  and  found  the  contents,  approximately 
educed  to  one  gallon,  as  fellows : 

CrrainuicA. 


)rganic  matter  combined  with  some 

moisture   1.1  G 

Ulica,  with  some  sulphate  of  lime  not 

d'ssolved  by  water   1  40 

Si-Carbonate  of  lime   2.40 

3i-Carbonate  of  magnesia   0.50 

i^hloride  of  pottassium   0.04 

:hloride  of  sodium   0  218 

>zide  of  iron  and  A  little  alumina   0.133 

sulphate  of  lime  dissolved  by  water —  0.350 

Loss,  Iodine?  Bromine?   0.053 

Total   <5  254 


We  alKo  quote  a  few  lines  from  an  essay  on 
these  springs  and  their  effeeta  by  Dr.  Garnett: 

Prof.  Cabell,  of  the  University  of  Virginia, 
whose  opinion  on  any  subject  which  he  may  in- 
restigate  is  entitled  to  the  highest  respect,  in  an 
uticle  on  the  Hot  Springs  of  Virginia,  pub- 


lished in  the  Richmond  and  IjO^isrUle  Medioat 
Journal,  says :  "  I  do  not  believe  that  ordinary- 
hot  water  will  produce  such  results.    *  * 

"  It  cannot  be  owing  to  the  dissolved  min-^ 
eral  matter,  for  similar  or  even  identical  effects 
are  observed  at  the  most  highly  mineralized 
thermal  springs,  and  at  those  which  contain  no- 
more  mineral  matter  than  is  found  in  ordinary 
drinking  water.  It  is  pure  Pi)eculation  with- 
out a  shadow  of  positive  proof  to  aflirm,  with 
Dr.  Granville,  that  telluric  heat  has  a  pecu- 
liar caloricity,  or  with  Lcrsch,  a  practitioner 
at  Aix-la-Chapelle,  that  thermal  waters  may 
be  more  hijjhly  charged  with  electricity,  or 
with  the  late  Dr.  James  Johnson,  of  London,, 
to  refer  the  effects  to  *the  greater  degree  of 
solution  and  intimate  union  which  the  mineral 
principles  in  thermal  springs  possess  when 
flowing  out  of  the  scil,  where  they  have  been, 
kept  in  combination  for  years.  But  whether 
a  satisfactory  solution  of  the  mystery  be  ever 
d'scovered  or  not,  the/oc^  ts,  that  this  difference- 
between  thermal  and  ordinary  heated  water  is' 
seldom  or  never  questioned  by  competent 
judges,  who  have  examined  the  question  with- 
out bias  or  prejudice.' " 

Since  the  above  was  penned  by  its  dlstin*- 
guished  author,  some  experiments  have  been 
made  by  Drs.  Heyman  and  Krebs,  showing  the 
electrical  effects  on  the  magnetic  needle,  of 
the  contact  of  water  charged  with  gases,  acids, 
or  salts,  with  distilled  water,  with  the  follow- 
ing results: 

"1.  Distilled  water  with  other  distilled 
water,  produces  a  current  when  the  tempera* 
ture  of  the  two  differs,  the  warm  water  repre- 
senting the  positive  pole. 

"2.  Distilled  water  which  has  stood  for 
some  time  in  a  closed  vessel,  in  contact  with 
freshly  distilled  water,  showed  a  deflection  of 
20°,  the  water  containing  air  being  positive. 

"3.  Distilled  water  with  water  containing 
oxygen,  causes  at  first  a  deviation  of  20°,  perma- 
nent at  20°;  containing  carbonic  acid  gas. first 
deviation,  85°,  permanent  at  21°.  The  water 
containing  gas  is  always  positive.  Water 
acidulated  with  nitric,  sulphurous,  or  hjdro- 
cbloric,  acid  acts  positively  and  produces  con- 
siderable deviations. 

Water  containing  alkalies,  acted  nega-  \ 
tively;  containing  hydro-sulphuric  a.evd^  \\. 
also  acted  negatively   cowltimxTv^  vaXv^^V 


icted  poihitdf ;  containing  Deiitrnl  or  basic? 
m\U.  it  ac:ted  negatively." 

**  I  kiiTG  introdueed  theue  ex[>erimeiit»  to 
»bow  I  he  Jarffe  quantity  of  electricity,  wiih 
wbielj  water  (»  clmrgrd  when  it  tius  u  Mgh 
temp<jiityr<^,  a&d  ctmtainH  a  niinenil  matter 
It  hront:efl€d  that  water  terrefttriAlly  healed  k 
rii0rged  with  !i  forger  t|uvfntiiy  of  f'Jcrtririly 
than  that  wlileb        bad  it*  tempt-Tnture,  »rti- 
ficially  raised,  and  upon  thi«  fiict,  I  bji^e,  in 
part,  ihc  curative  value  of  tliermal  w«t^rft.^' 
Most  writers  on  {hermfll  springs  believe 
at  their  eb'cf  efficacy  depends  upoQ  teiii(  erU' 
ure,  and  ir  ^^eeni.^  more  ihnn  llMy  that  such 
the  C3t(sc  h*;re,    After  three  days  of  expLora- 
on  and  enterrainiuerit  by  the  hn&pit4ihle  people 
Hdt  Sprift^a  the  party  rerurne*!  hotn*;  well 
paid  far  the  time  given  to  the  ejceiirsion. 


PROFESSOti  ThEO.  G.  WORMLKVt  D  , 

late  Frofe.?(tor  of  Chemifltry  in  Sinrnrpt  Mcdi- 
I  C^'olleiit\  lit  Columlms,  Ohio,  has  recently 
"n  (flpcted  Prafe^Bor  of  Cbemiftry  in  the 
aiverNlty  of  Pennsylvania,  an  institution 
here  he  received  the  degree  ol  M.  D*  leM 
an  twenty- Sve  years  ugo.  Prof.  Worm  ley 
!  been  a  mogf  ardent  Bnd  devoted  student  nil 
18  life,  and  ha«  achieved  ^  reputiithin  as  a 
%f  mist  pecond  to  none  in  the  country.  II  h 
rincipBl  work,  upou  the  **Microecopy  of 
iflonr*/*  i«  one  of  the  mo^t  eihiiustive  irea- 
kea  ever  wrjtt*-n  on  toxirolopy^  and  re* 
rded  h»  Uje  Rtandi:ir«i  lirithority  on  the  »^uh- 
st.  ni^  accomplished  wife  amsted  bim 
out  liiaterially  in  the  nreparation  of  thb 
ork  by  executing  with  ner  own  banda  the 
eel  nlitefl  from  which  the  beautiful  engrav- 
ings iltufit rating  the  work  were  reproducedi  af- 
ter nil  other  engravers  bnd  declined  the  under* 
taking. 


Prof.  Broadmead  wrile^  from  PJeaaant 
Hill:  An  Aurora,  not.  v»  rv  briiilit^  wok  visible 
here  at  p.  3f  ^  May  2Hili,  extending  probji- 
bly  45^  high  and  iJO**  eaet  and  we^t. 


BOOK  NOTICES. 


Dictionary  of  SciEtfcE,  comprising  Aatrono- 
my.  Chemistry,  Dyntimics,  Etectridty,  Heat, 
Hydrudynainici5,  Hyiirofltatics^  Liglir.  Mag- 
neliftm*  Alechariitv,  Mete  oral  ok  y»  Pneumitt- 
im,  Biinud  ard  Statit???.  Preceded  by  an  Es- 
SflV  on  the  Hifitnrv  of  the  Phv»^lcjil  Si  iences. 
Edited  by  G  F.  hoi>w*ELL/F.  K  A,  S„  F 
C.  S,  W  ith  nnmeroufl  iliustraiioria.  6!>4 
piiges,  oo  lavo.  P  h  i  I  id  e  I  p  h  i  a :  1 1  ^  n  ry  C-  Lea, 

This  comprehenHive  work  is  confined  strict* 
ly  to  the  exact  Hciencea,  and  forms  a  moat  com- 
jjlete  aiid  u^ful  cyclopedia  of  information  to 
the  fsUident  and  working  man  in  every  depart- 
inent  of  practical  knowledge.  The  nnmefl  of 
'i»rl<jf,  Crookefl,  Botlomtey.GuthriejKodffell^ 


Tomiinson,  Wormell,  Rarreti,  Iff^ton  tud  At- 
kiuRotJ,  us  contrihutora  in  their  ^p&cml  bi*a5k> 
of  »etenct%  is  a  guaranty  that  tne  wt»tk  u  ^ 
founds  accurate  iiud  exlian^ttve. 

The  Eseay  upon  the  Hi»t«ry  of  th**  Fb 
ca!  Sciences  is  nuM  interesting  and  iI.j^ 
beginning  with  the  Physical  St  ienee  ofth.  Air 
cienm,  taking  up,  in  turn,  that  of  rhe  ii-  ;J> 
AfPSj  that  of  the  Btxttf^nih  C  t^ntnry,  tl  ^  Mis- 
tical PhitosopKy  of  the  Seventeeutii  I  -  i  ;t 
the  Physical  Science  of  the  Seventt-enEn  i  r.v 
tury,  the  Age  of  the  Physical  Scieoce*  &tfd  (k 
Studv  of  the  Phydical  i?ci"rnc«j 

The  object  of  the  work  is  fliat<  1 
tor  to  be  the  intprpretation  uf  i.; 
iilmplified  and  popularistetl,  n 
poBHible  of  itbstruse  treiitmej 
tnula!,  Hnd  this  has  been  don^  :  i 
not  only  by  the  manner  in  which  ttie  v 
subjects  have  been  trcaled  hy  the  wr  ts^r^t*! 
selves,  hut  by  the  arrarifetnent  ' 
headi^,  by  frequent  crms  refers  i 
break inj{  aubjecta  up  itrto  various  -^a*-: 

We  have  alreadr  found  the  article*  "O  S*- 
trononiyi  Eleetricky  and  ii.^  kmdr^l  '  ^p'^ 
and  Chemistry  of  great  une  in  our  wor^;,  itO 
shall  keep  the  book  on  our  table  iorlr»4Ui« 
reference. 

For  sale  by  Matt  ForrKR  &  Co ,  SSM. 
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I  larp*^r  &  Broa.,  New  York.    For  itfc 
Matt  Foster  ^  Co.,  $2  00. 
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MINERALOGY. 


THE  lOLA  (KANSAS)  MINERAL  WELL. 
BY  PROP,  WILLIAM  K.  KEDZIB. 
rrepared  for  the  Semi-ADOual  Meeting  of  the  Kansas  Academy  of  Science,  Leaven  worth,  June  1877. 

At  the  request' of  the  proprietors,  I  visited  this  interesting  phenomenon 

laring  the  month  of  June  1876,  for  the  purpose  of  colleating  a  supply  of 

WKier  for  a  thorough  analysis.    The  so-called  "  well  "  is,  as  k  well  known, 

limply  an  old  boring  by  coal  prospectors.    Its  total  depth  is  736  feet. 

When  at  the  depth  of  626  feet  the  diamond  drill  with  which  the  boring  was 

made,  suddenly  dropped  some  twenty  inches  through  an  apparently  vacant 

leam.    A  violent  upward  rush  of  water  and  gas  immediately  began  through 

the  tube,  and  with  more  or  less  irregularity  has  since  continued  without 

(MsatioD.    The  boring  is  tubed  to  the  depth  of  149  feet  only.    The  '^-^jcV^c 
1 
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is  expelled  by  the  elastic  force  of  the  gas  in  very  irregular  pulsations, « 
varying  intervals  escaping  alternately  first  with  great  impetus  and  then, 
with  a  succession  of  fainter  impulses.  The  sections  of  the  core  obtained 
during  the  boring  present,  when  arranged  in  order,  a  most  interesting  Tie¥ 
of  the  geological  section  of  this  region  ;  especially  instructive  as  it  ocean 
over  the  Lower  Coal  Measure  area  of  this  State.  The  water  of  the  well  is, 
of  course,  largely  charged  with  mineral  matters,  a  portion  of  which  being 
held  in  solution  by  the  free  carbonic  acid  with  which  the  water  abounds,  is 
deposited  as  a  thick  sediment  upon  allowing  the  water  to  stand  for  6om« 
time  freely  exposed  to  the  open  air.  By  repeated  and  careful  experimented 
I  determined  the  temperature  of  the  water  to  be  uniformly  61®  F.,  asfroa 
the  great  depth  from  which  the  water  rises  it  exhibits  little  or  no  variatioi 
in  temperature  through  summer  or  winter.  A  full  analysis  of  the  mUf 
presents  the  following  results:  Specific  Gravity,  1.0138.  Temperatuft 
61®  F.  Total  Mineral  Matter  to  the  Imperial  Gallon,  1100.081  grains.  Cl^ 
bonic  Acid  Gas,  145.891  cub.  in. 


Sodium  Chloride   971.506  gram 

Potasfliuni   *'    17.909  « 

Magnesium  "   i   7.305  " 

^Sodium  Bi-Carbonatc   8.158  " 

-Calcium        "    60.687  " 

Magnefiium   '*    25.485  " 

Iron  "    3.920  " 

Silica   .602  " 

Sodium  Iodide  4   Distinct  Tncei 

Sodium  Bromide   Abundant  Trtoo. 

Organic  Matter   2.000  *' 

Suspended  Matter   2.500  " 


Total  1100.081  " 


The  results  of  the  above  analysis  have  been  in  all  cases  duplicated, aai 
in  many  cases  triplicated.    Like  the  product  of  all  mineral  wells,  tkii 
water  of  course  varies  somewhat,  within  slight  limits,  in  its  compositifli.  - 
Thus  in  the  water  examined  by  me  there  was  absolutely  no  trace  whateT* 
of  sulphates,  whereas  I  observe  that  Prof.  G,  E.  Patrick  in  his  paper reti  ^ 
before  the  Academy  last  year,  reports  the  presence  of  a  very  small  quantity 
of  Sodium  Sulphate.    I  notice,  however,  that  Mr.  Patrick  also  reportfl  ii 
bis  analysis  an  appreciable  quantity  of  Ferric  Chloride  (Sesqui- Chloride . 
Iron).    If  this  salt  of  iron  is  indeed  present  in  this  water  it  is  a  mosti^m 
markablo  fact,  as  there  is  no  well  authenticated  analysis  showing  its  eri«t*» 
encc  in  any  mineral  spring  in  the  United  States.    My  own  analysis  indicate! 
no  such  condition  ,  the  iron  being  present  in  the  water  analysed  by 
its  usual  form  in  all  mineral  waters,  viz.  held  in  solution  as  the  Bi-carbott*» 
ate.    For  the  purpose  of  comparison  I  give  below  a  tabular  view  showinf  • 
the  composition  of  the  lola  water  as  contrasted  with  that  of  twooftfc*» 
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>st  noted  of  the  Saratoga  Springs,  the  "Congress"  and  the  "United 
ates : 


IN  GRAINS  TO  THE  IMPERIAL  GALLON. 


iola. 

UoDgress 

United 
States. 

8.158 

7.472 

3.240 

60.687 

99.592 

64.672 

25.485 

72.152 

43.192 

3.929 

.248 

.520 

2  992 

3.040 

.760 

.752 

971.506 

400.440 

141.872 

17.909 

8.048 

8.C04 

7.305 

.888 

.016 

.016 

Traces 

.130 

.048 

Traces 

8.552 

.848 

Traces 

.096 

.602 
2.000 

.840 
Traces 

3.184 
Traces 

145.891 

432 

240 

The  Iodide  and  Bromide  of  Sodium,  though  in  minute  amount,  are  pres- 
Dt  in  very  appreciable  quantities  in  the  water  of  the  Iola  well,  and  to  their 
iflaence  is  undoubtedly  due  much  of  the  asserted  beneficial  effects  of  this 
Titer  upon  scrofulous  and  other  allied  diflSculties.  The  Carbonic  Acid  pres- 
ntin  the  Iola  water  is  considerably  less  than  that  afforded,  Jn  the  waters 
f  the  Saratoga  springs,  though  an  abundance  is  present  to  remove,  by  its 
parkling  influence,  much  of  the  disagreeable  flavor  of  the  water,  which 
therwise,  from  the  large  amount  of  mineral  matter  present,  might  prove 
omewhat  unpleasant. 

The  gas,  which  is  thrown  from  the  well  with  such  force  and  in  such 
tiantity,  is  almost  wholly  made  up  of  Light  Carburettod  Hydrogen,  com- 
monly known  as  "  Marsh  Gas."  From  its  very  slight  solubility  (1  part  in 
^  by  volume,  Storer),  it  of  course  exists  in  very  small  quantities 
^ly  in  the  water  itself,  though  it  is  constantly  bubbling  up 
'tt>ugh  it.  Notwithstanding  the  views  of  many  observers  and 
liters,  the  escape   of  this   gas  in  such   abundance  from  this  well 

neither  anomalous  or  startlingly  unusual.  It  is  no  uncommon  oc- 
^'rence  in  many  portions  of  the  country  in  sinking  similar  borings  for 
^l,8alt  or  oil,  to  find  this  gas  suddenly  escaping  with  force  sufficient  to 
or  reverse  the  engine.  This  Light  Carburctted  Hydrogen  is  pro- 
'^ikI  in  immense  quantities  in  nature  from  the  slow  decomposition  of  all 
Posits  of  vegetable  matter,  and  frequently  escapes  naturally  in  great 
Undance.  The  large  supply  of  this  gas  near  Fredonia,  N.  Y.,  by  which 
^  entire  village  is  lighted,  is  too  well  known  to  need  comment  here. 
-^rOberlin,  Ohio,  is  a  spring  from  which  I  have  frequently  discovered 
^  gas  escaping  in  great  quantity,  forming,  when  lighted,  a  ft\vvr\^  \^\v^^ 
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size.  Noar  Kanawha,  Va.,  and  at  many  other  places  too  namerous  to  ineih 
tion,  this  same  gas  has  been  known  to  escape  for  years  without  cesMtioB. 
It  is  this  gas  which  constitutes  the  dreaded  fire  damp  of  our  coal  mioei, 
the  cause  of  all  the  terrible  disasters  and  explosions  with  which  the  histoiy 
of  coal  mining  is  filled.  Points  from  which  it  escapes  in  much  the  um  i 
manner  as  at  lola,  without  the  efflux  of  water,  are  known  to  the  miners «  I 
blowers/'  and  are  liable  to  suddenly  appear  at  any  time  upon  opening  i  J 
new  seam. 

Nor,  upon  the  other  hand,  is  it  at  all  necessary,  in  endeavoring  to 
explain  the  origin  of  such  large  quantities  of  this  gas  as  escape  fromtfai 
lola  boring,  to  resort  to  the  popular  but  very  improbable  hypotheeiiof 
the  decomposition  of  the  coal  itself  by  the  agency  of  heat;  especially  inap- 
plicable to  this  uniformly  undisturbed  portion  of  the  Lower  Coal  MeMon 
of  Kansas.    There  is  no  evidence  to  show  that  this  vacant  seam  of  9 
inches  encountered  at  this  great  depth  was  originally  occupied  by  a  Mil 
bed  at  all,  and  such  a  supposition  is  not  in  any  way  essential.    There  canb 
no  doubt  but  that  this  opening,  whether  produced  by  flexure  of  lower  Btiaii 
or  otherwise,  communicates  laterally  with  a  very  large  tract  of  coal  beariag 
formations,  possibly  with  a  good  portion  of  the  Western  Interior  Cod 
Area.    And  when  we  remember  the  fact  that  this  Light  Carburetted  Hy- 
drogen is  given  off  in  large  quantities  from  many  varieties  of  bitumino^ 
coal  at  ordinary  temperatures^  we  need  be  at  no  loss  to  account  for  its  appel^ 
ance  at  this  opening  in  such  considerable  amount.    It  is  from  tbiscaw* 
that  the  gas  accumulates  in  coal  mines  in  such  dangerous  quantities ;  andH 
is  by  no  means  impossible  that  this  lola  boring  may  serve  as  the  "vwil 
hole  "  for  a  considerable  area  of  coal  bearing  territory.    This  escape 
Light  Carburetted  Hj^drogcn  from  soft  bituminous  coal  at  ordinary  tem- 
peratures is  of  course  a  continuation  of  the  original  coal  forming  proceas: 
a  slow  decomposition  of  vegetable  matter  under  a  very  limit<jd  supply  of 
atmospheric  oxygen,  in  which  the  gaseous  products  are  principally  Light 
Carburetted  Hydrogen  with  Carbonic  Acid  (di-oxide),  small  portions  ol 
Carbonic  Oxide  and  occasionally  still  smaller  quantities  of  free  Hydrogen 
The  appearance  of  the  Light  Carburetted  Hydrogen  in  so  liberal  quantitiei 
at  the  lola  well,  as  also  the  composition  of  the  water  brought  up  bythi 
pulsations  of  the  gas  itself,  are  both  matters  of  very  great  scientific  interest 
but  neither  their  interest  nor  their  importance  are  in  any  way  augmentec 
by  ascribing  miraculous  properties  to  the  one  or  an  anomalous  origin  t< 
the  other. 


PRECIOUS  STONES. 

The  same  love  of  brilliancy  which  in  childhood  is  manifested  by  ade 
sire  to  grasp  the  flame  of  a  candle  or  any  other  shining  object,  in  mor 
mature  age  is  indicated  by  a  love  for  gems.  Although,  at  present,  the  valn< 
oi  gems  depends  solely  on  their  use  as  ornaments  and  on  their  nsefnlne? 
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I  parts  of  a  few  delicate  instruments,  the  ancients  regarded  them  in  an 
itirely  different  light.  To  gems  were  formerly  attributed  the  most  ex- 
uordiuary  powers;  they  were  believed  to  be  efficacious  in  preventing  dis- 
ifte,  in  averting  all  sorts  of  calamity  and  misfortune  and  in  frightening 
^ay  all  sorts  of  evil  spirits,  gnomes  and  hobgoblins.  It  was  even  believed 
lat  a  man's  fate  might  bo  decided  by  a  precious  stone  carried  about  the 
arson.  Although  these  views  seem  absurd  and  preposterous  now,  they 
ere  thought  to  be  very  reasonable  then  and  fully  accorded  with  the  spirit 
the  age.  The  transcendentalists  of  those  days  who  insisted  that  one 
eat  Spirit  animated  the  universe,  found  no  difficulty  in  believing  that 
rols  were  possessed  of  souls,  a  belief  assisted  by  the  extraordinary  play 
colors  and  the  wonderful  sparkling  brilliancy  which  some  displayed, 
th  in  sunlight  and  by  artificial  illumination. 

Id  almost  all  ages  jewels  of  various  kinds  have  played  a  part  in  re- 
ioas  rites.  Even  so  refined  a  religion  as  that  of  the  Jews  made  great  use 
precious  stones  in  the  dress  of  the  priests.  Aaron's  ephod  was  orna- 
'Uted  with  two  onyxes  engraved  with  the  names  of  the  twelve  tribes, 
ule  the  breast-plate  was  set  with  twelve  jewels,  which,  according  to  the 
editions  and  to  the  authority  of  the  most  celebrated  rabbis  and  doctors, 
sre  the  cornelian,  topaz,  emerald,  ruby,  sapphire,  diamond,  hyacinth, 
ate,  amethyst,  chrysolite,  sardonyx  and  jasper.  The  internal  evidence  of 
e  Book  of  Job  shows  considerable  knowledge  not  only  of  geology,  but  of 
etallurgj ,  and  he  mentions  by  name  a  number  of  the  most  valuable  gems, 
be  Book  of  Revelations  in  the  New  Testament  abounds  with  references  to 
te  various  kinds  of  precious  stones,  and  almost  every  kind  is  mentioned 

the  ^^orgeous  imagery  employed  by  John  to  describe  the  new  Jerusalem, 
strological  mineralogy,  properly  speaking,  had  its  origin  in  Chaldea. 
lere  first  a  list  ot  stones  was  made  out,  and  each  assigned  its  proper  heal- 
g  or  beneficial  office.  In  time  one  gem  was  appropriated  to  each  sign  of 
L»  zodiac.  Amulets  of  twelve  stones  wore  made  so  that  the  wearer  could 
.vaj'S  have  an  antidote  at  hand  for  danger  in  every  time  of  the  year.  The 
met  was  for  Januarj',  the  amethyst  for  February,  the  jasper  for  March, 
a  sapphire  for  April,  the  agate  for  3Iay,  the  emerald  for  June,  the  onyx 

•  July,  the  cornelian  for  August,  chrysolite  for  September,  aquamarine 

•  October,  topaz  for  November,  and  ruby  for  December. 

Cardan,  a  celebrated  authority  on  the  mystical  properties  and  virtues  of 
rels,  who  wrote  as  late  as  the  sixteenth  century,  has  much  to  say  of  the 
inner  of  the  origin  of  precious  stones.  In  his  opinion  precious  stones 
i  caused  by  certain  essences  or  juices  which  flow  from  grosser  substances, 
e  diamond,  the  emerald  and  the  opal  he  supposed  to  come  from  the 
ence  of  gold  ;  the  sapphire  from  silver,  and  the  carbuncle,  the  amethyst 
d  the  garnet  from  iron.  lie  admitted,  without  question,  that  precious 
ines  not  only  lived,  but  that  they  suffered  illness,  old  age  and  death. 

*' He  then  speaks  of  the  different  virtues  possessed  by  precious  stones, 
e  hyacinth  preserves  from  thunderstorms  and  peslUcuevi^  "wv^ixxsi^'ek 
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Bleep.   This  quality  was  attributed  to  it  by  Albertas  Magnus.  TVithont 
precisely  rejecting  this  notion,  Cardan  confesses  that  he  carries  erdioarilj 
a  very  large  hyacinth,  and  that  it  has  never  appeared  to  contribute  mj- 
thing  toward  making  him  sleep ;  but  he  adds  immediately,  and  with  perfect  j 
naivete,  that  his  hyacinth  has  not  the  true  color,  and  may  possibly  be  fiir 
from  good.    It  was  also  believed  that  the  hyacinth  increased  riches,  ao;- 
mented  power,  fortified  the  heart  and  brought  joy  to  the  soul.    He  describ* 
the  turquoise  which,  mounted  in  a  ring,  secures  the  horseman  from  allin- 
jury  if  he  falls  from  his  horse  ;  and  adds  :    *  I  have  a  beautiful  torqnolN 
which  was  given  me  for  a  keepsake,  but  it  has  never  occurred  to  metoteit 
its  virtues,  as  I  do  not  care,  for  sake  of  the  experiment,  to  fall  frommj 
horse.'    Babinet  says :    '  For  all  maladies  of  a  nervous  or  moral  oaton^ 
where  imagination  might  exert  a  great  influence,  precious  stones  were 
tainly  a  sovereign  remedy.    In  saying  to  such  an  invalid  that  an  emenM 
placed  under  his  pillow  would  drive  away  melancholy,  dispel  nightman^ 
calm  the  palpitations  of  the  heart,  induce  agreeable  thoughts,  bring  Buccea 
to  enterprises,  and  dissipate  the  anxieties  of  the  soul,  a  cure  was  certain  it 
be  eflfected  simply  by  the  faith  which  the  invalid  had  in  the  efficacy  of  tbi 
remedy.    The  hope  of  cure  in  such  affections  is  the  cure  itself,  andiniB 
the  numerous  cases  where  the  mind  has  had  an  influence  upon  tbebodOj 
system,  the  imaginary  cause  must  produce  a  very  real  effect.    Finally, tW 
eternal  deception  of  the  human  spirit,  which  registers  all  the  cures,  W 
does  not  take  into  account  the  cases  where  the  curative  means  have  failed 
of  their  end,  contributed  to  maintain  a  belief  in  the  occult  virtues  rfl 
precious  stones.    It  is  not  half  a  century  ago  since  sufferers  would  borrow 
from  rich  families  gems  mounted  in  rings,  to  apply  to  the  affected  parts.  Wbeii 
the  trinket  was  introduced  into  the  mouth  as  a  cure  for  toothache,  Bort 
throat  or  ear  ache,  the  precaution  was  taken  to  secure  it  by  a  strong  string, 
lest  it  should  be  swallowed  by  the  patient." 

The  earliest  diamond  mines  were  those  of  Golconda,  in  India.  For 
many  years  they  furnished  employment  for  thousands  of  people,  and  thongb 
now  they  are  exhausted,  their  products  glitter  in  every  coronet  in  tb( 
world.  In  modern  times  the  mines  of  Brazil  have  furnished  annually  H 
000,000  or  $5,000,000  worth  to  the  world,  and  constituted  the  prineipa 
source  of  supply  till  eight  years  ago,  when  diamonds  were  discovered  ii 
abundance  in  South  Africa. 

"The  South  African  diamonds  are  found  over  many  hundred  square 
miles  of  territory.  The  principal  diggings  are  situated  in  the  valley  o 
the  Vaal  river,  to  the  northeast  of  the  Orange  Eiver  Free  State,  and  withii 
the  boundary  of  the  Cape  Colony  as  now  defined.  The  country  here  rise 
into  long  stony  ridges,  consisting  of  irregular  fragments  of  hard  rock  im 
bedded  in  ferruginous  gravel,  which  varies  in  character  and  compactness 
being  sometimes  quite  loose,  and  sometimes  forming  a  compact  lime-ce 
mented  mass.  It  is  in  this  gravel  that  the  diamonds  are  found.  Thej 
occur  at  various  depths  down  to  twenty  feet  or  more,  but  the  usual  deptl 
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from  two  to  six  feet  below  the  surface.  The  manner  of  work  is  simple 
lOogh,  A  claim  or  piece  of  ground,  thirty  feet  square  is  occupied  by, 
ro  diggers  in  partnership,  assisted  by  their  black  servants.  They  re- 
eve the  loose  blocks  of  stone,  which  are  cast  aside;  they  take  up  the 
"avel  and  sifb  it  thoroughly,  either  in  a  dry  state  or  with  abundance  of 
Iter  in  a  sieve  rocked  by  a  cradle.  When  the  pebbles  have  thus  been 
parated  from  the  sand  they  are  cleansed  and  placed  upon  the  sorting 
!)Ic  to  be  carefully  examined  for  any  diamonds  that  may  lie  among  them, 
e  mines  were  pronounced  the  richest  in  the  world.  Diamonds  weigh- 
r  from  twenty  to  thirty  carats  were  not  unusual;  and  among  the  excep- 
nal  treasures  found  were  diamonds  weighing  considerably  more  than  100 
•atSj  including  the  beautiful  *Star  of  Beaufort,'  and  the  *Star  of  Dia- 
nds,'  weighing  107J  carats;  and  a  lovely  stone,  which  attracted  especial 
ention  by  exhibiting  under  the  microscope  an  aspect  of  pointed  moun- 
fi  summits,  lighted  by  vivid  sunlight  with  all  the  colors  of  the  rainbow." 
**One  of  the  most  celebrated  diamonds  is  that  of  the  Eajah  of  Matteen, 
Sornco.  It  was  found  on  that  island,  and  weighs  318  carats.  It  is 
iped  like  a  pear,  and  is  considered  by  the  people  of  Borneo  as  a  kind  of 
lladium  to  which  the  destinies  of  the  empire  are  attached.  They  attri- 
t©  to  it  the  miraculous  power  of  curing  all  diseases  by  means  of  the 
Iter  in  which  it  has  been  dipped.    According  to  Jamieson,  the  Governor 

Borneo  offered  for  it  $150,000,  two  large  war  brigs,  with  their  guns,  am- 
nnition  and  stores,  and  seventy  cannon,  with  a  large  quantity  of  powder 
id  shot;  but  the  Rajah  refused  to  part  with  it.  The  story  of  the  cele- 
■ated  Kegency  diamond  is  told  by  St.  Simon,  who  professes  to  speak  of 
» own  personal  knowledge.  He  saj- s  that  the  diamond  was  stolen  by  a 
rson  employed  in  the  diamond  mines,  who  escaped  to  Europe  with  it,  and 
er  showing  it  to  several  princes — and  among  the  rest  to  the  King  of 
gland — passed  over  to  Paris,  and  showed  it  to  the  somewhat  notorious 
w.  Law  proposed  to  the  Regent  that  it  should  be  bought  for  the  King, 
^  the  state  of  the  finances  was  such  that  the  Duke  hesitated  to  spend  such 
irge  sum  in  that  way.  St.  Simon  lent  his  influence  in  favor  of  the  pur- 
isc,  representing  that  the  diamond  was  peerless  in  Europe,  and  would 
11  become  the  crown  of  France,  and  that  the  purchase  of  it  would  shed 
ry  on  the  regency  of  the  Duke.  The  latter  at  last  consented,  and  the 
mond  was  bought  for  6384,000,  others  say  $048,000,  the  seller  receiving 
3  the  fragments  resulting  from  the  cutting,  with  interest  on  the  price 
the  whole  was  paid.    From  that  time  the  Regent  became  identified  with 

fortunes  of  France,  and  a  chapter  of  historic  details  belongs  to  its 
eer.  It  has  passed  through  many  revolutions,  and  it  has  passed  literally 
ough  many  hands,  for  in  the  days  that  followed  the  fall  of  Louis  XVI, 

Regent,  carefully  chained  and  guarded  by  gens  d'armes,  was  exposed 
he  people  of  Paris,  and  any  half-starved  workman  who  chose  might 
d  this  symbol  of  royal  splendor  and  epitome  of  twelve  million  francs 
a  few  moments  in  his  brown  hands.    The  Regent,  "pa^pytv^Oi  \\v^^^- 
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tavian  government  by  Napoleon  I,  stolon  by  robbers,  and  its  hiding  plate 
pcvealed  at  the  gate  of  death  by  one  of  the  reckless  band,  and  mounted  in 
the  State  sword  of  the  First  Napoleon,  finally  glittered  in  the  imperial  d^^ 
icm  through  the  palmy  days  of  Napoleon  III." 

The  adventures  of  the  Kohinoor,  how  it  passed  from  one  hand  to 
another,  how  it  was  made  the  pretext  for  fraud,  for  intimidation,  formiu^ 
dor,  and  even  for  war,  arc  all  so  well  known  that  their  recapitulatioD  is 
asoless  here. 

"  When  the  Kohinoor  was  brought  to  England  it  weighed  186  1-16  w 
ats,  and  was  valued  at  abont  $700,000.  At  that  time  it  was  merely  sorfke 
%xtl,  and  was  also  disfigured  with  several  flaws,  so  that  recutting  seemed 
advisable ;  and  it  was  decided  to  give  it  the  form  of  the  brilliant  Thecafr 
ting  was  begun  on  July  16,  1852,  the  Duke  of  Wellington  being  theitat 
person  to  place  it  on  the  cutting  mill,  and  was  finished  September  7,  ths 
occupying  in  all  thirty-eight  days  of  twelve  hours  each.  In  cuttingiti 
weight  was  reduced  to  122J  carats,  but  the  stone  is  nevertheless  valuedit 
the  same  price  it  was  before,  on  account  of  the  improvement  in  brilliuwi 
and  effect.  Besides  the  Kohinoor  and  a  great  number  of  fine  pearls,  tin 
trowu  of  Queen  Victoria  contains  497  diamonds,  of  which  the  value  is  csfr 
mated  at  more  than  e372,000." 

^^The  country  most  rich  in  diamonds  at  present  is  Bussia.  Besidci 
special  collections  of  diamonds  in  the  treasury  of  this  empire,  there  •« 
three  crowns  of  which  they  form  the  sole  jewels.    The  first,  thatof  Iv»b. 
contains  881 ;  that  of  Peter  the  Great,  847 ;  and  that  of  Catherine  the 
6rcat,  2,536.    Among  the  large  diamonds  in  Eussia  the  most  remarkable 
IB  the  Orlow.    It  weighs  193  carats,  and  is  one  of  the  ornaments  of  thcim- 
ferial  neepter.    This  beautiful   diamond  was  originally  from  India.  Il 
formed  Ibr  a  century  and  a  half  one  of  the  eyes  of  the  famous  idol  of  Ser- 
iringiuini,  in  the  temple  of  Brahma ;  the  other  ej'o  was  a  diamond  of  the 
same  order.    At  the  commencement  of  the  eighteenth  century  the  idea 
seized  a  French  soldier  of  one  of  the  French  garrisons  in  India,  to  steal  the 
©yes  of  this  celebrated  idol.    He  pretended  to  be  inspired  with  a  wonder- 
ful zeal  for  the  Hindoo  religion,  and  gained  to  that  degree  the  confidence 
of  the  priests  that  they  conli<led  to  him  the  care  of  the  temple.    He  chose 
hii*  time,  and  one  stormy  night,  carried  off  one  of  the  diamonds;  the  other 
•oald  not  be  freed  from  the  .«iocket.    He  fled  to  Madras,  where  he  sold  the 
stolen  treasure  to  a  Captain  of  the  J-lnglish  navy  for  89,300.    Conveyed  to 
England  it  was  bought  for  85."), 800  by  a  Jewish  merchant,  who  some  time 
after  sold  it  to  Cathe^-ine  II  for  8418,500  and  a  pension  for  life  of  81  8,000. 
A  precious  stone  without  rival  is  the  blue  diamond  of  Mr.  Hope.  Its 
weight  is        carats,  and  its  color  is  the  blue  of  the  most  beautiful  sap- 
phire, added  to  an  adamantine  luster  of  the  utmost  brilliancy.    It  was  pur- 
chased for  883,700,  but  competent  judges  declare  that  it  is  worth  more." 

The  classification  of  jewels  by  the  author  arranges  all  precious  stones 
in  tlircc  cJiissos.    The  first  comprises  a  single  stone — the  diamond — which 
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i  composed  only  of  carbon.    The  second  comprises  all  jewels  the  base  of 
^hoso  composition  is  alumina.    The  list  of  these  is  much  more  varied  than 
light  be  supposed,  since  it  contains  stones  as  varied  in  appearance  and 
olor  as  the  sapphire,  the  ruby,  the  Balas  ruby,  the  Spinel  ruby,  the  topaz, 
be  emerald,  the  beryl,  the  aquamarine,  the  cymophane  and  the  turquoise. 
Unmina  is  the  base  of  the  common  red  and  yellow  clay  which  is  found 
"Terywhere  in  the  utmost  abundance,  and  the  only  mark  of  distinction 
:aowD  to  chemists  between  the  common  clay  and  the  sapphire,  or  the  em- 
rald,  is  the  fact  that  the  latter  are  crystal ized,  and  contain  traces  of  me- 
ilic  oxides  which  give  color  to  the  stones.    The  name  corundum  is  ap- 
lied  by  mineralogists  to  all  varieties  of  crystalized  alumina,  whatever 
leir  color.    Colorless  corundum  is  so  brilliant  as  sometimes  to  bo  mis- 
iken  for  a  diamond,  but  it  may  be  readily  distinguished  by  its  double  re- 
action, and  by  its  small  specific  gravity.    The  corundums  are  often  ex- 
edingly  valuable,  rubies  of  perfect  luster  and  purity  being  of  greater 
•lue  than  diamonds.    The  ruby  ranks  first  for  price  and  beauty  among  all 
lored  stones.    It  is  of  the  pure  red  of  the  spectrum,  and  next  after  the 
Pphire  is  the  hardest  of  precious  stones,  always  excepting  the  diamond. 
Varies  Achard,  the  highest  authority  in  France  in  all  that  concerns  the 
aflic  in  colored  stones,  remarks  that  weight  has  not  the  same  eft'ect  in 
^oir  case  as  in  that  of  the  diamond.    Every  diamond,  from  the  very  small- 
it  specimen  upward   has  its  value,  like  gold  and  silver,  according  to 
height ;  but  in  the  case  of  rubies  and  other  gems,  the  little  specimens  have 
trdly  any  value,  and  these  stones  only  begin  to  be  appreciated  at  the  mo- 
cnt  when  their  weight  withdraws  them  from  the  common  lot,  and  assures 
once  their  rarity  and  high  price.    When  a  perfect  ruby  of  five  carats 
ters  the  market,  a  price  will  be  oifered  for  it  double  the  price  of  a  per- 
.'t  diamond  of  the  same  weight;  and  if  a  ruby  reaches  the  weight  of  ton 
•ats,  it  will  bring  triple  the  price  of  a  diamond  of  the  same  weight  (from 
ree  lo  four  thousand  dollars).    The  carbuncle  of  the  ancients  is  the  same 
our  modern  ruby.    The  most  fantastic  qualities  were  formerly  ascribed 
these  wonderful  stones.    The  carbuncle  served  to  furnish  light  to  cer- 
n  great  serpents  or  dragons  when  old  age  had  enfeebled  their  eyes;  they 
istantly  carried  these  magical  stones  between  their  teeth,  only  dropping 
!m  when  it  was  necessary  to  eat  and  drink.    According  to  St.  Epiphaniu.s, 
J  carbuncle  has  not  only  the  property  of  shining  brilliantly  in  darkness, 
L  its  light  is  of  a  nature  so  extraordinary  that  nothing  can  arrest  it,  so 
it  it  shines,  for  instance,  through  vestments  with  undiminished  fire. 
Stones  composed  in  whole  or  in  part  of  silica  are  much  more  numerous, 
I  much  less  valuable  than  the  aluminous  stones.    (Quartz,  transparent 
i  colorless,  is  the  purest  specimen  of  silica  that  can  be  obtained ;  and 
ugU  when  colored  by  the  mixture  of  other  ingredients  it  receives  a 
•icty  of  names,  it  is  no  more  changed  in  nature  than  would  be  the  pieces 
the  same  silk  which  had  received  each  a  different  color  from  dyeing. 
''Crystals  do  not  ordinarily  attain  large  dimcnsionft.   ¥ot  vV.^  ^vvi^3\.M\ 
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number  of  minerals,  crystals  of  two  inchos  aro  almost  gigantic;  few,  in- 
deed, exceed  four  inches  in  height.    Quartz,  however,  forms  an  exceptioB 
to  this  rule.    Specimens  are  brought  from  Madagascar  more  than  twetre 
inches  in  length  and  remarkably  pure  and  transparent,  notwithetandijv 
their  great  size.    The  rock  crj'stal  of  this  island  is  used  for  the  objeet 
glasses  of  astronomical  telescopes.    Magnificent  crystals  have  also  bea 
found  in  the  Alps;  one  of  these  Alpine  crystals,  takea  in  Italy  by  tbi 
French,  was  borne  in  triumph  to  Paris  in  1797.    There  is  a  beautiful  Bped- 
men  in  the  Museum  of  Natural  History  at  Paris,  which  measures  lh«i 
feet  every  way,  and  weighs  nearly  800  pounds.   At  the  French  Exhibitici 
of  186G,  in  the  sections  of  Japan  and  Brazil,  there  were  some  wonderftl  : 
crystals.    One  brought  from  Brazil  weighs  212  pounds,  is  2\  feet  high,! 
foot  in  diameter,  and  is  a  perfect  six-sided  prism.   A  remarkable  phenonw- 
non  in  quartz  is  exhibited  by  the  fluid  drops  contained  in  many  specimm  . 
Sir  David  Brewster  ascertained  that  the  fluid  is  not  water,  but  of  anola- 
agineous  nature,  one  part  volatile  at  27  degrees,  and  the  other  a  fixed  oil 
Dana  has  named  the  former  cryptolino  and  the  latter  brewstorine.  Som 
beautiful  specimens  of  quartz  crystals,  beaded  with  those  imprisoned dropii 
have  been  found  at  Trenton  Falls. 

"  Quartz  has  but  little  value  of  its  own ;  but  when  it  is  made  into  vaaai, 
cups  and  other  artistic  objects,  it  acquires  a  high  price.    The  AtbcniiM 
produced  some  exquisite  works  of  art  in  rock  crystal,  and  the  RomtM 
valued  it  very  highly  in  the  form  of  vases.    Nero  had  two  cups  of  it,  wbiA 
he  broke  in  his  rage,  when  he  heard  of  the  revolt  that  caused  his  downWl 
One  of  these  cups  was  estimated  at  over  $1,900.    The  elegants  of  Koib^ 
were  in  the  habit  of  using  balls  of  rock  crystal  to  cool  their  hands,  and  ! 
certain  occult  charms  were  also  said  to  reside  in  these  smooth,  cold  globes. 
In  the  middle  ages  the  Venetians  produced  some  beautiful  objects  in  rock 
crystal ;  and  Milan  has  long  been  famous  for  its  statuettes,  vases  and  giran- 
doles of  this  material.    But  desire  of  gain  has  deteriorated  the  artistic  valne 
of  these  productions.    Gut  crystals  have  come  to  be  sold  by  weight,  and 
the  cutting  is  naturally  falliiig  into  neglect.    In  the  Cathedral  at  Milan  the 
burial  shrine  of  St.  Charles  Borromeo  is  wholly  formed  of  plates  of  rock 
crystal  of  six  or  eight  inches  square  each,  set  in  a  framework  of  silver. 
The  shrine  was  the  gift  of  Philip  lY  of  Spain,  who  employed  eight  years 
in  collecting  the  nccessarj-  quantity  of  rock  crystal/' 

"  When  crystals  of  quartz  aro  found  combined  with  certain  traces  of  col- 
oring matter,  they  constitute  distinct  species  in  commerce,  and  take  com- 
pletely different  names,  (-ombined  with  iron  and  alumina,  quartz  becomes 
yellow  and  takes  the  name  of  the  Bohemian  topaz.  Impregnated  with  a 
bituminous  substance  it  becomes  more  or  less  darkened,  and  is  called  the 
smoky  topaz.  Combined  with  a  slight  proportion  of  oxide  of  manganese  it 
takes  a  beautiful  violet  color;  it  is  then  the  occidental  amethyst.  Colored 
blue  by  iron  and  alumina  it  becomes  the  water  sapphire.  Colored  rose  by 
iron  and  manganese,  it  is  the  Brazilian  ruby.   Combined  with  a  notablepro- 
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tion  of  oxide  of  iron,  it  becomes  a  brown  red,  and  constitutes  the  hya- 
ih  of  compostella.  But  among  all  these  varieties,  there  are  only  two 
t  are  really  valuable,  the  amethyst  and  the  water  sapphire.  The  ame- 
'8t  of  commerce  to-day  is  mostly  furnished  by  Brazil.  In  that  part  of 
world  amethysts  attain  to  an  enormous  size.  A  block  of  amethyst, 
t  from  Brazil  to  Calcutta,  is  said  to  have  weighed  ninety-eight  pounds, 
ne  of  the  Brazilian  specimens  are  of  two  colors.  Count  de  Bournon 
^sessed  a  cut  and  polished  stone  of  this  kind,  half  violet  and  half  yellow, 
e  ancients  believed  that  wine,  when  drunk  from  an  amethyst  cup,  lost 
power  of  causing  iiitoxication.  Accordingly  the  attributes  of  Bacchus 
frequently  found  engraved  upon  ancient  cups  of  amethyst." 
X-'nder  the  name  of  false  jewels  are  comprised  three  kinds  of  articles, 
•  first  being  stones  sufficiently  hard  to  resist  a  file,  the  second  being  arti- 
'^l  productions  of  the  nature  of  glass,  and  the  third  being  what  are  called 
»blets. 

*^ltisof  some  importance  to  examine  this  subject,  because  there  is  a 
Valent  belief  that  all  false  stones  necessarily  have  glass  as  their  base, 
I  are  consequently  of  little  hardness.  People  often  say  when  their 
»ies  or  their  topazes  are  declared  false,  *  But,  see,  here  is  a  file  ;  try  to 
^tch  these  stones,  you  will  not  succeed.'  Very  true,  but  submit  any 
c^e  of  quartz  to  the  same  test,  and  the  result  will  be  the  same.  Since,  as 
have  said,  hyaline  is  very  abundant  in  nature,  it  is  easy  to  procure,  at 
gnificant  prices,  stones  that  perfectly  resist  the  file,  and  show,  often  in 
Jmarkable  manner,  the  whole  series  of  colors  that  we  admire  in  real 
cious  stones.  The  colorless  varieties  of  sapphire  and  topaz  which  in 
sity,  in  hardness  and  in  refractive  power  differ  but  little  from  the  dia- 
d,  are  frequently  cut  into  roses  and  brilliants  and  sold  for  diamonds, 
roof  of  this  fact  is  furnished  by  the  commercial  price  of  the  colorless 
z,  which  is  much  is  much  greater  than  it  could  obtain  as  topaz.  It  is 
ed  in  the  secret  hope  that  after  cutting  it  may  be  sold  for  diamonds, 
doublet  method  of  imitating  precious  stones,  though  varying  in  a 
t  many  respects,  is  generally  effected  by  giving  the  proper  shape  to  a 
5el  of  strass  (a  peculiar  kind  of  glass),  removing  from  the  upper 
on  of  it  a  certain  thickness  and  replacing  this  by  hard  stone,  in  such 
y  as  to  complete  exactly  the  strass  stone,  then  mounting  the  whole  in 
tting  that  completely  conceals  the  line  of  junction  of  the  two  stones. 
Acts  are  of  two  kinds — in  both  the  under  part  is  strass,  but  in  one  the 
r  part  is  a  plate  of  the  real  stone,  in  the  other  it  is  simply  hard  stone, 
rally  quartz,  and  of  no  value.  The  description  of  the  method  of  manu- 
ire  in  the  fifteenth  century  is  given  by  Cardan,  who  has  even  preserved 
s  the  name  of  the  inventor.  A  fraud  of  a  very  bad  character,  and  one 
difficult  to  find  out,  was  employed  by  Zocolino.  This  venerable  per- 
used  to  take  a  thin  flake  of  real  precious  stone,  such  as  carbuncle  or 
•aid,  choosing  such  pieces  as  had  but  little  color  and  were  consequently 
cheap.    Underneath  he  placed  a  piece  of  crystal,  fe\xf^vci\wW^  \X\\^\l^ 


and  uinted  in  two  parts  by  mean§  of  a  transparent  glua^  in  which  Ue  mm* 
^orated  a  coloring  matter  m  harmony  with  the  stone  ho  meant  to  rcpre#e8t, 
brilliant  red  for  carbuncle  and  green  for  emerald.  He  concealed  the  lint 
of  junction  of  the  two  parts  by  means  of  the  Betting,  and  to  avoid  giring 
rise  to  suspicion  be  set  them  in  gold,  whieh  wa^  not  allowed  e:xeept  in  tin 
<?a8e  of  real  precious  stones.  In  this  way  this  magniticent  workmnn  ik* 
ceiTed  everybody,  ovon  the  lapidaries.  However,  the  frand  was  at  1 
4iscov<?red,  and  Zocolino  took  refuge  in  flight.  It  appears  that  this  porgoi 
had  a  peculiar  disposition  for  fr&ud^  for  ho  turned  his  attention  afterward 
to  the  fabrication  of  counterfeit  raoney^  and  ended  by  being  condemiitii to 
death.  An  examination  of  the  objects  adorned  with  precious  stones  thtt 
were  executed  in  the  middle  ages,  &hows  that  the  procosa  deecribed  hy  Car- 
dan was  not  unfroqnently  employed,- ' — Giobe  Democrat, 


^  MICA  AND  ITS  USES. 

^  Micaj  from  the  Latin     to  shine/^  is  composed  of  ailex,  alumtnii,  JiiMi 
potash.    It  is  found  in  almost  every  country  on  the  globe — Amoriea,  Swit* 
zerland,  Siberia,  Norway,  Bohemia,  and  Eussia.    Sihcria  and  the  Uoitld 
States  probably  furnish  the  beet  and  largest  specimens.    It  occurs  ia  gi 
ite  and  quartsij  also  in  rubelUtCi  green  tourmaline,  feldapar^  lepodolititT 
several  other  minerals.    It^isone  of  the  constituents  of  granite,  gneii?^^, 
mica  schist,  talc-slate,  etc.    It  sometimes  occurs  in  granular  limestoDCT  and 
rarely  in  lava,  dolomite,  and  magnetic  iron  ores.   According  to  Dana,  mici 
IS  usually  in  thinly  foliated  plates  or  scales  ;  color  from  white,  ihroag! 
yellowish  and  brownish  shade?,  to  black  ;  with  a  pearly  lustra,  trarj . 
or  translucent ;  before  the  blowpipe  infusible,  but  becomes  opaque  wbilt< 
There  are  a  number  of  varieties.    That  in  which  the  scales  are  arra^  ■ 
plumose  form  is  called  plumose  mica;  that  in  which  the  leaves 
bave  a  transverse  cleavage  is  called  prismatic  mica.    The  crystals  are  ehieijr 
rhombic,  or  six-sided,  though  not  al  ways.    The  cleavage  of  mica  is  highlj 
perfect,  and^  according  to  Professor  Henry,  it  can  be  split  or  dividcii  intu 
leaves  25l»,Q00  to  the  inch.   It  shows  a  tendency  to  associate  with  qaaru, 
and  in  the  mines  recently  discovered  in  New  Mexico  a  coarse  quarts  mix«*S 
with  fine  white  crystal  formation  is  ihe  sign  of  the  mica  mine.    Many  de- 
posits or  veins  have  been  discovered  in  San  Juan  during  the  winter,  hut  I 
very  small  per  cent,  carry  miea  of  a  merchantable  quality;  the  cleavage  i* 
generally  transverse,  or  foreign  coloring  matter  enters  into  it  to  such  an  ex* 
lent  that  it  is  worthless  for  market.    The  uses  of  mica  are  various.  Dia* 
mond  dust,  with  which  court  dames  and  our  own  Amoriean  ladies  powder 
their  hair,   is  ground  miea.     The  costly  French  silver  roouldings  art 
cast  from  ground  mica.     The  wonderful  showers  of  diamonds  I  have 
witnessed  in  the  scenic  plays  of  the    White  Fawn    aud  tlje    Black  Crool 
at  Niblo's,  were  mica  scales.    As  a  lubricator  it  is  pertection.    Mired  with 
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i\  it  wears  longer  than  any  other  ingredient.  Eecent  experiments  have 
hown  that  for  aty  swifl-running  machinery,  where  the  Babbit  metal  and 
ther  packing  have  proved  at  fault,  mica  packing  is  perfect ;  being  inde- 
tructible  by  heat,  it  generates  none,  and  as  soon  as  a  good  Yankee  test  is- 
aado,  the  result  will  be  mica-packed  boxes  for  fast,  heavy-running  machin- 
iry,  and  no  more  hot  boxes  or  worn  journals,  being  entirely  free  from  grit* 
?or  stoves  it  has  now  become  indispensable,  and  the  demand  for  clear, 
.ransparent  mica  is  rapidly  increasing.  We  have  opened  five  mines  during 
lie  past  three  months,  and  out  of  over  forty  veins  which  I  have  examined 
►ince  last  November,  these  five  are  the  best.  The  quantity  which  these 
nines  can  produce  is  unlimited,  and  the  quality  equal  to  any  in  the  United 
States.  I  have  carefully  compared  it  with  mica  from  the  mines  of  North 
IJarolina,  of  S.  lioyalston,  N.  H.,  and  of  Paris,  Maine,  where  mines  are  now 
ieing  worked;  from  what  I  leijirn  of  mines  in  other  parts  of  the  United 
States  and  over  the  water,  I  am  led  to  believe  that  we  have  a  much  larger 
Icposit  and  of  larger  sizes  than  is  now  found  in  this  or  any  other  country- 
targe  plates,  when  they  could  be  procured,  were  at  one  time  used  in  the 
Bnssian  naval  vessels  for  deck  or  dead  lights,  because  not  liable  to  fracture 
Srom  concussion.  It  is  in  common  use  for  lanterns,  and  is  rapidly  coming 
into  use  for  lamp  chimneys.  On  account  of  its  transparency  and  tough- 
ness, and  the  thinness  of  its  folia,  it  has  been  used  as  glass  in  Siberia,  but 
\B  now  too  costly  for  common  use.  It  is  not  difficult  to  find  mica  in  the  dis- 
riot  in  which  our  minerals  are  located,  but  after  many  months  spent  in 
irospccting,  exploring,  and  working,  I  find  that  to  find  the  perfectly  clear, 
ransparent,  flexible  mica,  free  from  color,  veins,  curves,  and  other  imper- 
ections,  is  very  difficult.  Sizes  as  large  as  14  inches  have  been  found  in 
rorth  Carolina.  We  have  not  unfrequently  sized  from  18  to  24  inches, 
iast  week  we  took  out  one  book  or  crystal  weighing  fully  one  hundred 
lounds.  We  are  now  able  to  furnish  mica  by  the  ton.  Crude  mica,  ?.  e., 
•ieces  too  small  for  cutting,  and  the  cuttings  are  too  far  from  market,  and 
he  uses  of  waste  mica  too  limited,  to  render  them  valuable.  Sizes  less  than 
ix4  or  4\  inches  are  hardly  worth  saving.  Sizes  5x7  and  9  inches  are 
rortU  8G.50  to  87.40  per  pound,  with  a  rapid  increase  in  price  for  larger 
izcs.  I  made  an  extended  tour  of  observation  through  New  Mexico  with 
Jovernor  Hunt  and  Colonel  C.  B.  Lamborn,  of  the  D.  and  11.  C.  railway  a 
ew  weeks  ago,  and  returned  to  our  mines  fully  satisfied  that  the  small  ^is. 
rict  in  which  we  are  now  operating  contains  about  all  there  is  worth  look- 
ng  for  in  that  line  in  that  territory.  Small  deposits  or  veins  are  often 
bund  at  a  distance  from  us,  but  after  a  thorongh  investigation  and  an  ex- 
)enditure  of  labor  and  money,  have  been  abandoned,  the  quality  not  prov- 
ng  satisfactory,  The  mica  which  I  have  so  far  exhibited  from  our  mines 
has  all  been  taken  from  within  one  to  three  feet  from  the  surface. — J.  Cart 
Frexch. — Journal  of  Applied  Science, 
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ARGENTIFEROUS  MUD. 

The  report  made  recently  that  in  the  Lake  District  of  the  San  Juan  j 
minin<(  region  there  had  been  discovered  a  yellow  mud  lying  in  a  crevicf 
in  the  pay  streak,  about  an  inch  and  a  half  wide,  which  assayed  fromon* 
hundred  to  four  hundred  dollars  in  gold,  and  from  two  hundred  to  two 
thousand  dollars  in  silver  per  ton,  recalls  and  gives  plausibility  to  the  BUt^ 
ment  published  in  the  San  Francisco  Examiner^  within  a  few  months  pa^ 
that  in  Wasco  county,  Oregon,  there  is  a  flat  thickly  studded  with  springi 
of  a  peculiar  character,  that  throw  out  mud  which  has  overflowed  a  cod- 
siderable  area.  Some  months  ago  it  was  reported  that  this  mud  had  beei 
discovered  to  be  argentiferous  and  very  rich,  some  specimens  assaying  over 
$2,000  to  the  ton.  Prof  Ilanks  intimates  that  the  flow  of  the  Oregon  mii 
springs  is  in  reality  heavily  impregnated  with  silver,  and  this  result  hen* 
nounced  in  a  paper  read  before  the  California  State  Geological  Society  Itit 
Tuesday  evening.  The  existence  of  springs  yielding  soft  mud,  charged 
with  free  silver,  says  Prof.  Ilanks,  is  new  to  science,  and  scientific  men,boU 
here  and  at  the  East,  who  examined  specimens,  pronounced  them  fictiiiou 
without  hesitation.  The  specimens  latterly  examined  by  Prof.  Hanks, 
says,  were  very  rich,  and  silver  was  discovered  in  a  free  state.  By  simple 
washing  the  silver  could  be  wholly  separated,  and  when  then  examined  the 
microscope  failed  to  reveal  the  source  of  the  precious  metal.  Had  it  been 
filings,  a  single  glance  would  have  sufficed  to  detect  the  fact.  Had  the  silver 
been  precipitated  from  solution  by  copper  it  would  have  been  crystalized. 
An  amalgam  of  silver  and  mercury  would  have  yielded  a  sublimate  if 
strongly  heated  in  a  glass  tube  closed  at  one  end.  Such  an  amalgam  intro- 
duced into  the  wet  mud,  and  the  whole  heated  sufficiently  to  have  volatil- 
ized the  mercury,  would  have  left  the  substance  in  a  hard,  baked  state, 
which  could  not  again  have  been  reduced  to  the  state  in  which  it 
reached  this  city.  From  these  conclusions,  if  the  silver  had  been  intro* 
duced  for  fraudulent  purposes,  the  substance  was  very  remarkable,  firoa 
the  fact  that  some  process  had  been  employed  not  easily  understood.  Prof. 
Hanks  finally  obtained  the  address  of  a  gentleman  represented  to  him  as  be- 
ing of  unquestioned  character,  llichard  Hurley,  residing  in  the  vicinity  of 
the  wonderful  springs  in  Wasco  county,  and  applied  to  him  for  information. 
In  reply  to  Prof.  Hanks,  Mr.  Hurley  writes:  "There  is  no  mistake  aa  to 
this  mud  containing  silver.  I  have  assayed  over  100  samples  which  cod- 
tain  silver,  some  as  high  as  $2,300  to  the  ton.  The  samples  I  obtained  from 
the  springs  myself.  I  think  the  weather  has  considerable  to  do  with  the 
mud  containing  silver.  I  obtain  the  best  results  when  the  weather  is  warm. 
Sometimes  in  one  of  the  larger  springs,  when  the  weather  is  cold,  the  mu<i 
will  bo  of  a  yellow  color,  showing  no  silver,  but  when  the  day  is  warm  the 
mud  is  blackish  blue,  at  least  in  places,  and  rich  in  silver.  They  seem  to 
work  more  actively  in  a  warm  afternoon.    Some  of  them  contain  a  great 
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cal  of  acid,  the  bones  of  animals  that  fall  into  them  being  dissolved  in  a  few 
lonths.  There  are  old  wells  which  assay  from  85  to  61,200  to  the  ton.  One 
SBay  I  made  from  the  flat,  half  a  mile  from  any  spring,  assayed  $1,200  to 
he  ion.  There  is  a  great  deal  of  salt,  almost  pure,  all  over  the  spring  flat. 
Jhero  are  between  100  and  200  quartz  leads  discovered,  running  in  two  di- 
cctions,  close  to  the  spring.  I  find  silver  in  several  of  them,  all  the  way 
fom  a  few  dollars  to  8100  to  the  ton.  Some  of  these'leads  run  through  the 
prings,  at  least  they  point  in  that  direction.  The  altitude  of  this  place  is 
stween  4,000  and  5,000  feet." 

Prof.  Hanks  also  refers  in  his  paper  to  the  recent  discovery  of  a  peculiar 
vcr-bearing  deposit  located  in  Southwestern  Utah.  It  occurs  in  the 
llaud  Mine,*'  six  miles  from  Leeds.  Some  assays  as  high  as  $700  per  ton 
.ve  been  made.  Instead  of  being  sandstone,  as  supposed.  Prof.  Hanks 
md  the  deposit  to  be  sedimentary,  but  closely  resembling  the  Oregon  mud. 
ader  the  microscope  it  has  all  the  appearance  of  that  strange  substance, 
lo  Oregon  mud,  if  allowed  to  dry  in  large  quantities,  would  soon  form  a 
ailar  substance  to  the  Utah  mineral,  in  appearance  at  least.  The  silver 
in  the  state  of  chloride,  and  is  seen  under  the  microscope  both  amor- 
ious  and  in  crystals.  An  analysis  of  the  two  minerals  will  be  interesting, 
d  may  throw  some  new  light  on  the  subject.    It  is  possible  that  a  study 

these  deposits  may  contribute  much  to  our  knowledge  of  the  formation 

metalliferous  veins. 


THE  MINERAL  WATERS  AND  BATHS  OF  CHILE. 

The  Edinburgh  Medical  Journal  has  an  article  hy  Dr.  John  Boyd  on  the 
tfedical  Society  of  Chile,"  in  the  course  of  which  the  following  account  is 
ven  of  the  medical  springs  of  the  country : 

Mineral  Waters. — Chile  possesses  a  great  number  of  mineral  and  thermal 
aters,  but  only  a  small  proportion  of  these  has  been  utilized  for  the  benefit 
^  the  sick.  Almost  all  of  them  are  found  at  the  foot  of  the  Andes,  or  on 
8  declivity;  the  most  celebrated  and  most  frequent  being  the  following : 

1.  The  Baths  of  Chilian^  situated  at  1,864  meters  above  the  sea-level,  in 
volcanic  region,  little  distant  from  the  perpetual  snows.  Of  its  various 
Uaents,  the  most  important  is  the  sulphurous,  the  temperature  of  which 
Baches  58°  (136.4°  Fahr  ).  From  their  high  elevation,  these  are  only  acces- 
iblo  during  the  summer  months,  and  the  accommodation  for  patients  is 
middling.    In  other  respects,  the  access  is  sufldcienlly  easy. 

2.  The  Baths  of  Caugu^nes,  on  the  banks  of  the  river  Cachapol,  and  at 
^77  metres  above  the  level  of  the  sea.  They  are  alkaline  waters,  varying 
^  their  temperatures  in  the  various  springs  from  35°  to  47°  (95°  to  116.6° 
^ahr.).   The  establishment  can  vie  in  every  respect  with  the  most  cclcbra- 

in  Europe. 

3.  Tfie  Baths  of  Apoquindo,  a  few  leagues  to  the  east  of  Santiago,  at  a 
height  of  799  metres.    They  are  equally  alkaline,  alll\oug\\  \^^?»»  tQw^'ixA.T^- 


•272 


TEE  STORMS  OF  JUNE  AND  JULY,  1877. 


ted,  and  the  different  streams  have  a  temperatare  from  17^  to  28®  (62.6®  to 
82.4®  Fahr.).  At  these  baths  may  also  be  foand  every  accommodation  for 
the  infirm  and  other  visitors. 

Equal  convenience  may  be  found  at  the  baths  of  Colina,  situated  at  tei 
leagues  to  the  northeast  of  Santiago,  at  an  elevation  of  909  metres.  Tkf: 
temperature  of  the  waters  is  from  25®  to  32®  (77®  to  80.6®  Fahr.).  Tluij 
contains  a  quantity  of  alkaline  principles  in  solution ;  they  are  neverthd'^ 
less  very  efficacious  in  certain  maladies. 

In  all  the  other  baths,  which,  from  their  chemical  composition,  might 
be  even  preferable,  there  has  not  been  the  slightest  trouble  taken  to  gaii 
access  to  them  easily,  or  to  supply  the  means  of  lodging  or  living  then 
with  any  comfort.  It  is  necessary  to  bring  all  sorts  of  provisions,  bed^ 
etc.,  with  one,  to  erect  a  hut  or  cabin,  and  to  bath  in  the  open  air.  Hend 
it  arises  that,  with  few  exceptions,  only  the  inhabitants  in  the  vieinitv  a 
these  baths  make  any  use  of  them  or  have  any  experience  of  their  medid 
virtues. 


METEOROLOGY. 


THE  STORMS  OF  JUNE  AND  JULY,  1877.  j 
( COMPILED  BY  THE  EDITOR.)  J 

Within  the  past  six  week  unusually  severe  wind  storms  have  prevail* 
in  different  portions  of  the  country  under  circumstances  so  different  and  ex 
hibitingsuch  peculiar  phenomena  that  it  seems  impossible  to  reduce  thei 
to  any  system  or  classify  them  under  any  law  hitherto  suggested  byeitbtf 
Redficld,  Peddington,  Reid,  Espy,  Pcslin,  Faye,  or  Tice. 

Without  attempting  to  establish  or  support  any  theory  regarding  sod 
phenomenal  occurrences,  we  will  briefly  quote  from  that  of  the  distinguish* 
ed  physicist,  Faj-e,  of  Paris,  which  differs  materially  in  many  respects  froat 
those  of  the  earlier  writers  : 

Firstf  cyclones,  hurricanes,  typhoons,  tornadoes,  and  waterspouts »rt 
phenomena  of  one  and  tne  same  mechanical  nature,  and  to  all  of  which  thl 
same  general  explanatory  theory  will  apply.  Second^  since  the  eye  can  em- 
brace the  two  latter  phenomena  in  their  totality,  while  the  other  thw 
classes  of  storms  are  spread  over  too  vast  an  extent  of  territory  for  any  oa»j 
observer  to  seize  all  their  features  directly,  therefore  we  ought  at  firsts 
begin  our  discussion  and  investigation  with  the  consideration  of  tornadoflf 
and  waterspouts,  at  least  if  we  desire  to  base  our  conclusions  upon  fM^^ 
only.  Thirds  the  greater  part  of  meteorologists  attribute  these  pbenott** 
na  to  a  vertical  aspiration,  whose  existence  they  gratuitously  assume  at  tli* 
commencement  of  their  investigation.    Under  certain  statical  conditions  of 
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!ie  atmosphere  this  aspiration  can,  according  to  them,  develop  mechanical 
Ifects  of  astonishing  power.  Accordin^^  to  them  the  gyration  which  is  so 
baracteristic  of  these  storms  is  only  an  incidental  matter,  resulting  simply 
•om  the  reaction  of  the  ground  upon  the  horizontal  currents,  that  ground 
NDg  animated  by  its  slow  daily  rotation.  This  reaction,  which  changes 
yonly  40°  the  direction  of  the  lower  trade-winds  in  their  long  course,  is 
lade  to  describe  many  circumferences  in  the  space  of  a  few  yards  and  in 
le  interval  of  a  few  seconds,  in  the  course  of  these  pretended  horizontal 
■rrents,  whose  existence  not  a  single  observer  has  as  yet  noticed.  Accord- 
igto  the  theorists,  these  latter  converge  violently  from  all  sides  toward  the 
•wer  orifice  of  the  waterspout  or  the  tornado,  in  order  then  to  spring  ver- 
bally through  this  narrow  orifice  up  to  the  region  of  the  clouds  under  the 
irm  of  a  column,  surrounded  by  vapors  condensed  by  cooling,  and  spread- 
Ig  as  they  ascend.  Fourth,  on  the  contrary,  I  submit  that  the  common 
rigin  of  all  these  phenomena  is  found  in  the  upper  currents,  whose  power 
nd  directions  are  clearly  shown  to  our  eyes  by  the  clouds,  and  not  in  the 
•wer  strata,  where  an  almost  perfect  calm  continually  reigns.  Not,  of 
Durse,  that  a  calm  reigns  at  the  precise  spot  where  the  waterspout  exists  at 
Dy  moment,  but  all  about  it.  Upon  this  capital  point,  so  easy  to  demon- 
arate,  so  frequently  denied  by  observers,  and  which  lends  so  much  to  the 
slntion,  all  the  witnesses  are  agreed.  This  does  not  prevent  the  aspiration 
leorists  from  placing  violent  currents,  like  immovable  layers,  around  the 
■irt  of  this  perfect  calm,  which  the  waterspout  or  the  tornado  does  not 
Liturb  for  an  instant  in  its  rapid  course.  Never  have  we  seen  in  science  a 
•ilar  disregard  of  facts ;  a  strange  indifference  which  is  explained  only 
l^tho  influence  of  a  very  ancient  and  very  extended  prejudice,  whose  his- 
I  have  traced  in  the  Annuaire  for  1875,  and  which  has  caused  meteor- 
Ogists  to  replace  facts  by  theories  upon  the  stability  or  instability  of  at- 
mospheric equilibrium.'* 
Wo  will  now  mention  several  of  the  more  notable  storms  of  the  month 
Jane  or  July,  and  as  far  as  practicable  point  out  their  striking  peculiari- 
«. 

One  of  the  most  severe,  though  exceptionally  local  in  its  character,  was 
*t  of  June  4th,  which  visited  and  nearly  destroyed  the  town  of  Mount 
^naol,  Illinois.  Mount  Carmel  is  located  on  a  plateau  at  an  elevation  of 
^Ht  75  or  80  feet  above  the  Wabash  river,  and  about  three-fourths  of  a 
le  west  of  that  stream. 

l^rof  J.  II.  Tice,  of  St.  Louis,  visited  this  place  about  two  weeks  after 
-  passage  of  the  tornado,  and  we  avail  ourselves  of  the  information  ob- 
*4ed  by  him  from  eye  witnesses  : 

The  streets  run  parallel  to  the  river  or  rather  to  the  bluff  on  the  cast 
e  of  the  town  ;  hence  do  not  conform  to  the  meridian  and  parallels  of 
Uade.  Main  and  its  parallel  streets  run  from  about  fifteen  degrees  west 
t^orth  toward  the  same  numbers  of  degrees  east  of  south.  Consec\>i^wV 
the  cross  streets,  Fourth,  for  instance,  at  right  angles  to  ^Vovn  ^VceeX.^  tmvv 
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from  fifteen  degrees  south  of  west  to  the  same  number  of  degrees  north  of 
east.  The  bluif,  southeast  of  the  town,  turns  a  right  angle  to  the  wat- 
ward,  hence  all  streets  terminate  at  right  angles  on  the  bluif.  The  toroado 
came  nearly  from  the  southwest  or  about  on  a  direct  lino  with  Fouih 
street,  which  it  followed  centrally  from  end  to  end,  throwing  out  spun 
occasionally  that  demolished  buildings  and  did  considerable  damage  on  «!• 
jacont  parallel  streets.  It  has  been  ascertained  that  the  incipient  form*- 
tion  of  the  tornado  took  place  in  White  county  some  eight  miles  north 
Carmi  and  some  thirty  miles  distant  from  Mount  Carmel.  It  there  d6 
molished  a  house  and  wrought  some  other  mischief.  It  made  long  leap 
and  dipped  down  several  times  before  it  reached  Mt.  Carmel,  butitprA 
ably  would  have  passed  without  doing  much  if  any  damage  if  it  had  Ml 
been  reinforced  by  a  heavy  column  from  the  eastward.  This  columD,ii 
the  form  of  a  funnel,  was  seen  by  Mrs.  Turner,  who  lives  on  the  slrei 
fronting  the  bluff  south.  She  is  a  lady  of  more  than  ordinary  intelligeae^ 
and  well  posted  in  meteorological  matters,  having  a  son  in  the  Sign 
Service  stationed  at  Bristol  Bay,  Alaska.  This  cloud  she  told  me  was  dnk 
green  : — very  ominous,  since  this  color  indicates  hail,  and  its  funnel  fonal 
tornado.  This  cloud  moved  westward  behind  the  shade  trees  that  lineal 
adorn  Front  street  on  the  brow  of  the  bluff,  where  she  lost  sight  of  it.  W 
she  said  it  sent  off  a  well  defined  tornado  that  swept  up  the  bottom  betweai 
the  bluff  and  the  railroad  bridge  that  spans  the  Wabash  here;  and  poiife 
ing  out  the  trunk  of  a  largo  prostrate  sycamore,  she  said  :  "  It  threw  thil 
down  before  I  heard  the  roaring  of  the  tornado  in  the  southwest.  '  3h 
Charles  llidgeway,  station  agent  at  the  depot,  saw  this  cloud  coming  froi 
the  cast,  meeting  a  similar  cloud  from  the  west,  and  immediately  a  spo"* 
shot  down  with  fearful  velocity  toward  the  earth.  Judge  T.  J.  Shanoon'l 
residence  is  west  of  the  depot  and  about  a  quarter  of  a  mile  north  of  ih* 
railroad  on  high  land. 

Mrs.  Shannon's  statement,  furnished  to  me  in  writing,  is  this:  "I^** 
standing  at  my  sitting-room  window  watching  the  approaching  storm, whfli 
I  saw  two  heavy  clouds  meet ;  and  instantly  heard  a  loud  roaring.  I  thonght 
a  long  tiain  of  cars  were  coming  at  full  speed.  I  soon  discovered  itp^*" 
ceeded  from  the  cloud  now  looking  very  singular  and  whirling  at  a  rapii 
rate  with  shingles,  planks  and  timber  flying  around  in  it.  It  app<^*''' 
not  more  than  fifty  feet  in  diameter  at  the  bottom,*  widening  towari 
the  top.  I  do  not  think  it  could  have  been  more  than  75  to  lOOfeeti* 
height,  and  in  form  nearly  funnel  shape.  Its  forward  motion  was 
west  to  east,  and  seemed  to  follow  a  straight  line  as  though  a  track  1*" 
it  to  pursue  had  been  marked  out  for  it  from  the  woods  near  where  iti*^ 
struck  towards  the  town.    It  whirled  towards  the  north.f   It  snatched  up 

*1.  The  area  swept  by  it,  however,  averaged  three  hundred  feet  wide.  Mra.  Shsiu*"^. 
point  of  observation  wag  fully  three  quarters  of  a  mile  distant.  This  accoantt  for  iti  tW^ 
ent  diminutive  size.  This  also  was  at  the  time  it  struck  the  first  house,  folly  a  mile  ind  aM> 
from  town. 

tZ  This  statement  being  indefinite,  I  called  her  attention  to  it,  and  asked  wktt  0* 
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y  thing  in  its  path.    Whon  it  struck  the  main  point  in  town  I  discov- 
that  it  moved  up  and  down  and  tossed  about  some.*    The  cyclone  was 
led  alternately  in  light  and  dark  streaks,  looking  very  much  like  smoke 
steam  thrown  from  an  immense  engine." 

le  next  person  that  saw  it  from  the  north  side  was  Mrs.  Jacques.  Her 
lence  is  three  squares  north  and  two  squares  east  of  Fourth  street,  the 
It  ravaged  by  the  tornado.  Iler  view  was  obstructed  some  by  the  dense 
of  shade  trees  on  the  south  side  of  the  street.  She  says  the  clouds 
^  intensely  black,  shaded  with  streaks  almost  snow  white ;  that  the  shape 
3C  cloud  was  that  of  an  immense  funnel,  through  which  things  were 
:ed  upward  in  a  whirling  motion  contrary  to  the  hands  of  a  watch,  con- 
ng  of  roofs,  houses,  timbers,  shingles,  boards,  and  everything  gathered 
8  course,  while  the  things  thrown  out  at  the  top  were  in  many  case» 
tn  in  again  below.  This  is  in  accordance  with  Mr.  Wise's  balloon  ex- 
ence.  Seven  times  was  he  drawn  into  and  thrown  up  through  the  vor- 
3f  a  hail  storm,  then  thrown  out  at  the  top,  and  while  descending  drawn 
nd  thrown  up  again.  I  and  others  have  observed  this  action  in  vapor 
ng  a  tornado,  but  this  is  the  first  time  as  far  as  I  know  that  solid  matter 
been  observed  to  behave  so.  That  such  was  the  case  in  this  instance, 
idont  from  the  fact  that  the  three  little  school  girls  who  were  snatched 
ear  the  school  house  on  Fourth  street,  saw  the  Methodist  church  steeple 
y  below  them.  After  being  carried  1,100  or  1,200  feet  they  were  for  an 
mt  deposited  in  a  mud  pond,  then  snatched  up  again  and  carried  GOO 
further,  where  they  were  leil  unharmed,  except  soiled  clothes  and  badly 
Uened.  I  could'not  find  any  one  on  the  south  side  of  the  storm's  track 
saw  it ;  probably  because  the  ground  was  not  very  favorable  for  obser- 
on,  the  view  being  obstructed  by  the  dense  foliage  of  the  beautiful 
ir  maples  that  line  the  sidewalks  of  the  charming  city. 
\lr.  Valentine  Smith,  who  saw  it  in  front  and  approaching  until  it  was 
lin  a  hundred  feet  of  him,  and  whose  house  was  partly  demolished,  in 
itancc  gave  me  the  following  statement : 

[lift  place  of  business  is  on  Fourth  street  near  where  the  court  house 
<1.  five  or  six  doors  north  and  on  the  east  side  of  Main  street,  nearly  op- 

it.  She  stated  that  she  meAnt  that  things  whirled  on  it,  moved  from  west  by  way  of  north 
:t  eaft  I  informed  her  that  this  was  impossible,  that  this  would  be  the  cyc'onic  whirl 
it  Southern  Hemisphere,  and  that  in  the  Northern  Hemisphere  the  whirl  is  invariably 

eaiit  to  north,  thence  west,  etc.  She  however  insisted  that  it  was  as  she  stated  it.  But 
g  laborinfc  under  an  optical  illusion ;  the  scattered  debris  of  houses  destroyecl  in  its  path 
iitakably  shows  the  whirl  to  have  been  from  east  to  north  thence  west,  or  normal  for  the 
hem  Hemisphere.  The  prostrate  trees  on  the  Indiana  shore,  near  White  River,  estab- 
this  point  beyond  question.  I  invarably  found  the  first  trees  prostrated,  that  is  tho<(e  at 
ottom,  fallen  either  from  the  south  or  east.    Upon  these  lay  in  succession  those  fallen 

the  northeast,  then  those  from  the  north,  ending  with  those  from  the  west  on  top. 
*3.  The  ricochet,  however,  is  evidently  from  the  beginniui;.  After  destroying  the  first 
I  it  leaped  a  barn  directly  in  its  path,  and  completely  wrenched  off  the  top  of  an  elm 
lot  fifty  feet  bevond  the  barn.  There  is  evidence  that  it  hugged  the  ground  continuously, 
•rly  10,  from  the  time  it  leaped  the  Airline  Railroad  and  struck  cast  of  it,  to  Main  street 
riiapf  the  Methodist  Church.  Then  there  was  an  independent  stroke  to  the  right  and 
after  a  terrific  one  on  the  main  line  again. 
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posito  to  where  Messrs.  Biddle  &  Keneipp'8  large  brick|8toro  was  demolishwL 
Ho  Baid  :      Finding  a  storm  was  approaching  I  ran  up  stairs  to  close  tin 
windows.    Hearing  a  terrible  roar  and  continuous  explosions  like  n]M 
musketry  firing  during  the  war,  I  looked  out  and  saw  the  tornado  comiag 
up  Fourth  street.    It  was  very  black  with  white  streaks  like  steam  inH  ' 
but  the  hoart  of  it  was  fiery  red  like  a  flame.    I  thought  Mr.  Biddk'f 
house  was  on  fire,  and  that  the  tornado  was  sucking  up  the  fUme 
An  instant  more  and  it  was  as  though  a  huge  wave  had  strack  t 
ship  and  the  wall  of  the  house  flew  out  as  is  it  had  been  dioi  ~ 
away  by  a  cannon."    Mr.  Sebastian  Seller,  whose  dwelling  on  FonA 
east  of  Main  and  beyond  the  Methodist  Church  was  utterly  demolished  airf  - 
his  garden  desolated  and  ruined,  makes  the  following  statement,  so  Iwasifr 
formed  by  credible  persons.    I  was  unable  to  see  him  myself  for  wanti 
time,  the  information  reaching  me  too  late.    His  description  of  the  cydori 
accords  with  that  of  all  others,  with  this  addition :    "It  looked  like  the  ban 
ing  of  dried  leaves  in  a  green  brush  heap ;  there  were  bright  dancing ilaMi  ' 
all  through  it."    Since  these  witnesses  were  nearer  than  any  others  toi( 
and  since  they  had  an  unobstructed  view  of  it,  it  is  not  at  all  surprising tU  ^ 
they  saw  more  than  any  one  else  saw. 

The  fire  or  flame  they  saw  in  it  is  not  unusual.  It  is  found  graphidl!) 
described  in  the  first  chapter  of  Ezekiel,  in  the  whirlwind  described  by 4 
prophet.  Mr.  Tooley  who  described  the  tornado  that  occurred  at  NatcM  - 
May  7, 1840,  by  w^liich  317  persons  were  killed,  says  it  was  of  a  lurid  yelloi 
Chappelsmith  who  described  the  tornado  that  occurred  at  New  Harmonj 
Ind.,  on  April  30,  1852,  says,  *'the  cloud  appeared  on  fire  at  the  bottom,  lib 
a  large  pile  of  burning  brush  j  others  say  it  was  a  cloud  with  green  andrel 
flame,  and  others  with  green  and  blue  flame.  Mrs.  Bissell,  and  others,  wkl 
saw  the  lowest  point  of  the  cloud  spout  that  caused  the  tornado  in  StLowi 
county  on  the  29th  of  July  last,  say  it  was  tipped  with  a  fiery  mass  aslaigt 
as  a  barrel  bowling  along  like  a  huge  ball. 

Sergeant  Henry  Calver,  whom  I  had  the  pleasure  of  meeting  at  MtCtf* 
mel,  who  investigated  the  tornado  of  Georgia  and  South  Carohna  thrf 
occurred  on  the  20th  of  March,  1875,  in  his  report  to  the  Chief  of  the  SigMl 
Service,  says  :  "Dr.  Charles  Biddle  states  that  it  presented  all  thecolonfl' 
the  rainbow,  sometimes  with  considerable  yellow,  and  again  with  the  if" 
pearance  of  fire."  Several  other  persons  corroborated  Dr.  Bid  die's  statement, 
as  to  colors  and  fiery  appearance.  The  accompanying  noise  was  a  hea^ 
roar,  and  as  it  approached  nearer  a  crackling  noise  was  distinctly  andibte- 
Mr.  Calver  adds,  "the  last  mentioned  sound  may  have  been  caused  lyele^ 
trie  discharges,  as  it  would  hardly  be  possible  to  distinguish  the  noise  m*** 
by  the  breaking  of  trees,  etc.,  at  the  distance  of  two  miles  or  more." 
fiery  appearance  of  the  cloud  in  the  same  report  is  stated  many  times  aw 
by  witnesses  at  far  distant  localities,  but  I  have  not  time  for  more  quotatiom 

Many  of  the  trees,  and  nearly  all  of  those  on  the  Wabash  bottom, 
seared  as  though  a  flame  had  passed  through  them.   1  was  informed  that tha 
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*8  had  this  appearance  immediately  after  the  storm.  Tooley  says  of  the 
;hez  storm,  '*the  effects  of  the  storm  upon  the  leaves  and  buds  of  plants 
to  sear  them  so  that  they  crisped.  Some  very  thrifty  grapevines  were 
rely  killed — even  the  succulent  morus  multicaulis  appeared  as  if  an 
em  sirocco  had  passed  over  it/'  The  same  phenomenon  has  been  often 
rved  in  different  localities  as  attending  tornadoes.  A  sufficient  cause 
t  exist  that  produces  it.  *  *  *  *  *  * 
Jpon  the  hypothesis  that  it  is  electricity,  wo  encounter  no  difficulty  in 
way  whatever,  provided  we  are  familiar  with  electric  laws,  and  versed 
le  principles  of  electric  science.  *  *  *  * 

Two  great  principles  are  only  necessary  to  be  mentioned  here:  1 — That 
insulated  matter  when  charged,  will  by  induction  evoke  an  equally  po- 
charge  of  the  opposite  electricity  upon  the  nearest  point  of  adjacent 
ter,  instant  communication  between  these  two  opposite  points  taking^ 
e,  so  that  these  charges  mutually  obliterate  each  other.  The  earth 
lys  is  negative  and  the  clouds  positive.  Hence  a  cloud  in  propor- 
to  the  intensity  of  its  positive  charge  evokes  from  the  earth  be- 
,h  it  an  equally  intense  negative  charge,  even  though  the  latter  were 
)id  of  negative  electricity.  Hence  communication  between  the  earth 
the  cloud  is  instantly  established  in  order  to  obliterate  the  charge  on 
cloud.  The  tornado  is  the  effect  of  the  act  of  communication,  thus  es- 
ished.  2 — The  other  principle  is  that  electricity  cannot  pass  between 
points  except  by  one  of  two  ways,  (1)  by  conduction  where  the  two  points 
connected  by  continuous  matter  ;  and  (2)  by  convection,  where  the  points 
insulated  or  whore  the  matter  is  discontinuous.  Those  who  have  any 
bt  about  this  may  consult  the  works  of  the  late  Professor  Magnus  of 
lin,  or  those  of  Professor  Schelen  of  Cologne,  the  world-renowned  spec- 
copist.  The  latter  says :  **The  electric  current  requires  a  material 
sreyor  for  its  transmission  from  one  point  to  another.  It  cannot 
3  where  there  is  no  trace  of  either  gas  or  vapor."  He  might  have 
ed  that  where  there  is  neither  a  trace  of  gas  or  vapor  in  contact  with, 
ree  matter  upon  the  discharging  polo  to  give  electricity  convection,  it 
roviscs  a  conveyance  by  disrupting  matter  from  the  pole,  whether  that 
»  be  of  metal  or  any  other  substance  and  throws  it  across  the  intervon- 
space  upon  the  other  receiving  pole. 

The  hurling  of  matter  into,  and  up  through  the  vortex  of  the  tornado  is 
ce  only  a  discharge  of  electrified  matter  conveying  electricity  from  the 
.h  to  the  clouds ;  the  gravity  as  it  is  called  of  the  matter  affected  being 
rcome  by  the  attraction  of  the  cloud  above  which  gives  it  a  pull  in  front, 

the  repulsion  of  the  earth  below  which  gives  it  a  shove  in  the  rear. 
8  action  can  be  simulated  in  the  laboratory.    Paste  a  piece  of  paper  upon 

good  conducting  substance  and  pass  a  charged  conductor  rapidly  above 
as  the  conductor  passes  by,  the  more  rapidly  the  better,  the  paper  in- 
itly  leaps  upon  it.  This  principle  explains  the  whole  mystery  of  elec- 
action  in  the  tornado. 


The  reader  mui^i  now  be  qtifiliBed  to  comprehend  the  ftingyla? 
toroado.    This  odcj  like  all  sirallar  tornadoes  pa&«^ed  ihrutigh  tx  culm 
At  th©  railroad  depot  during  lis  passage  the  air  was  perfeotlj  ew 
still,  followed  a  iViw  moments  after  by  a  t^^udden  E^trong  wind  from  thel 
Bite  quarter.    lU  passagi^  was  too  rapid  for  the  surrounding  air  to  bo  j 
motion.    Had  time  been  given  for  the  air  to  mah  in,  no  hoojses, 
other  matter  would  have  thrown  iheinseh^es  into  the  vortex,  Tb 
words  no  effects  woald  have  mauifoated  Ihemsclvej^  otherwise  than  a| 
whirlwind.    Persons  in  the  track  of  the  cjelone  were  astonished 
Bttch  instant  and  terrible  effects  occur  with  ho  Jittle  wind  in  tho  fVontl 
Btorm,    Trees  showing  eeareely  anj  agitatiou  were  seir^ed  as  by  a  hermi 
wliand  and  instantly  jerked  into  the  approaching  storm  center.    The  be 
Hibe  court  hottf^e  was  instantly  thrown  100  feet  across  Main  street  direct] 
H|he  teeth  of  the  storm,    A  frame  hou^o  near  where  the  bell  fell  leaped 
Hfeet  hack  Ironi  the  street  and  also  in  the  face  of  the  storm.    Boofs  and 
^west  walls  of  houses  jumped  into  the  approaehicg  vortex.    On  \ism 
flank  the  south  walls  did  the  same.    East  walls  and  roo^  and  seclloi 
roofs^  threw  themselvCcS  into  the  retreating  vortex.    West  of  town  tl 
^^tands  a  pecan  tree  about  2Q  inches  iu  diameter;  from  appearances  iUI 
Brer}'  near  if  not  quite  in  the  center  of  the  vertex.    The  bark,  ejcce|fl 
^«mall  strips,  one  of  which,  however,  is  completely  delacbed  from  the  ffl 
— shot  into  the  passing  vortex.    The  evidence  of  electric  action  hcroki 
mistakabie.    The  way  that  the  bark  was  wTenehed  off  shows  that  tlia| 
<!ame  from  the  tree  as  a  center.    On  the  west  side,  the  tree  split  inloJil 
elat  not  one  fourth  of  an  inch  thick.    A  section  of  this  slat,  aboat  ib 
quarters  of  an  inch  long,  is  cut  out  as  though  a  bullet  came  from  the  oei 
of  the  tree,    Mr.  Landers,  who  accompanied  me^  probed  the  depth  of 
orifice.    A  small  twig  could  be  ruo  in  without  difficulty  to  a  depth  d 
inches.    The  tree  stood  in  a  grassy  plot.    All  around  the  tree  the  sod  < 
l^thrown  out  three  inches  tn  depth,  exposing  the  roots,  abowing  an  dec^ 
IPeliarge  coming  from  the  root*i,    Philip  Stein's  blocks  on  which  histi 
Btood  that  went  up  in  the  vortex,  show  the  same  fact.    The  blod 
burled  to  within  an  inch  of  tho  top.    The  soil  is  also  shot  away 
Ihcm  to  a  depth  of  three  inches.    They  were  double  blocks  about  14  iu^ 
in  depth.    Atone  corner  both  blocks  were  shot  out;  the  upper  one  I 
^on  tho  ground,  but  tho  lower  one  went  no  one  knows  whither,  because 
■teot  been  found. 

Into  the  overhanging  vortex,  houses,  roofs  and  everything  free  oi 
^•earth  below  leaped  perpondicfularly.    Mr,  Lewis  Gott,  who  was  a  si|fl 
^Btonh  from  where  his  new  and  un painted  house  stood,  and  in  which  he  Iti 
bearing  the  roaring  sound  in  tho  direction  of  the  new  house,  saw  il  go 
todily  and  plunge  into  the  cloud  ;  that  is  the  lust  seen  or  heard  of 
not  a  fragment  of  it  nor  of  anything  that  it  contained  has  yet  been 
Mr.  Solomon  Kcncipp  saw  the  store  building,  a  strongly  built  brici 
j^lonea  bighf  and  43  by  20  feet,  lifted  up  tvom  the  floor  so  that  ho  coi 
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out  under  it  on  two  sides.  Then  suddenly  everything  came  crashing  down 
burying  him,  his  partner,  Mr.  Moses  H.  Biddle,  and  others. 

The  steeple  of  the  Methodist  Church  on  Fourth,  east  of  Main,  was  torn 
off  and  broken  in  two.  The  lower  half  was  ripped  asunder  and  thrown  in 
opposite  directions.  The  upper  half  was  carried  upward  and  no  vestige  of 
it  has  been  found. 

A  sack  of  flour  from  a  demolished  store  on  Main  street  was  carried  five 
miles  beyond  the  Wabash  into  Indiana,  Except  a  small  slit — cut  perhaps 
by  some  flying  missile— it  was  uninjured.  Debris  has  been  found  for  fif- 
teen to  twenty-five  miles  in  the  track  of  the  storm  in  Indiana.  Letters 
have  been  found  fifteen  miles  north  of  Yincennes,  or  forty  miles  from  Mt. 
Carmel. 

I  saw  several  houses,  Mr.  Steitz'  amongst  the  number,  that  were  lifted 
and  twirled,  and  then  set  down.  The  most  curious  fact  observed  at  Mr. 
Steits*  was  that  a  portion  of  the  brick  wall,  two  bricks  in  depth  and  about 
ten  feet  long,  adhered  to  the  sill  of  the  house,  a  frame,  and  was  carried 
with  it  in  its  twirl.  The  house  has  since  been  shoved  back,  but  the  afore- 
■aid  porti<m  of  the  brick  wall  marks  the  line  where  the  house  had  been 
•et  down. 

Many  evidences  also  exist  here  of  the  hurling  phenomena  of  tornadoes. 
In  Mr.  Joseph' Harris*  house,  a  block  or  so  east  of  Main,  on  the  north  side 
of  Fourth,  a  brick  was  hurled  at  an  angle  of  not  more  than  ten  degrees 
vith  the  horizon  through  the  wall  of  the  house,  passing  across  two  rooms, 
^and  breaking  through  the  studding  and  plastering  of  the  rear  wall,  with- 
out breaking  the  brick.  A  small  fragment  of  a  brick  camo  through  a  win- 
dow and  cut  the  carpet  as  if  done  with  a  knife.  At  Philip  Stein's  I  saw 
two  rafters  hurled  forty-eight  inches  into  the  soil.  One  broke  off  about 
three  inches  above  the  surface  of  the  earth  and  was  hurled  against  a  pan- 
nel  of  paling  fence,  which  it  knocked  down." 

On  June  23d  a  violent  tornado  struck  St.  Joseph,  Mo.,  coming  from  the 
mthwest  and  destroying  and  damaging  a  largo  number  of  buildings.  The 
\  wme  Storm  also  did  considerable  damage  at  Leavenworth  City,  Kan. 
"     On  June  25th  a  very  heavy  wind  storm,  originating  probably  in  Colo- 
rido  and  extending  over  a  width  of  not  less  than  three  hundred  miles,  pass- 
;  edover  this  city  at  about  half  after  six  in  the  morning,  and  resalted  in  a 
t  general  hurricane  as  it  proceeded  eastwardly  with   increasing  veloc- 
[  ity  as  far  as  central    Ohio.    Reports  from  points   all  over  Missouri, 
:  Iowa,    Illinois    and   Ohio,  together  with  some   from   Southern  Wis- 
consin and    Kentucky,   show    it  to    have    been    extremely  violent 
tod   destructive.     Buildings  of  all    kinds    were  demolished,   and  at 
different  points  railroad  trains  were  blown  from  their  tracks  and  many 
Uvea  lost.    It  was   accompanied   with   rain   in   many  places  and  by 
hail  in  others.    It  was  probably  more  general  in  its  character  tban  any 
that  has  occurred  fur  several  years.    At  the  time  of  its  passing  this  city  \t 
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was  not  regarded  as  more  than  a  brisk  galo,  but  between  hero  and  Chicago 
it  reached  an  average  velocity  of  nearly  50  miles  per  hoar,  between  here 
and  Cincinnati  a  velocity  of  52  miles  per  hour,  and  between  here  and  Col- 
umbus, O.,  an  average  of  57  miles  per  hour. 

On  Saturday  evening  June  30,  a  severe  tornado,  originating  in  the  State  j 
of  Illinois  a  few  miles  east  of  St.  Louis,  Mo.,  struck  the  town  of  OTalloa 
and  nearly  destroyed  it.    Its  approach  and  unusual  action  are  thus  de- 
scribed by  an  eye  witness : 

*' Light  colored,  but  heavy  clouds,  had  at  intervals  during  the  day  ob- 
scured the  sun.  In  the  afternoon,  dark  cloud  banks  rolled  up  from  the 
northwest.  The  atmosphere  became  sultry  and  oppressive,  and  was  heayi- 
ly  charged  with  electricity.  The  dimness  of  twilight  fell  over  the  land- 
scape. Fitful  flashes  of  lightning  in  the  west  were  accompanied  by  low 
rumbling  thunder.  The  storm  at  last  took  position,  heaven's  artillery  wu 
wheeled  into  line,  as  it  were,  a  flash  of  lightning  of  great  brilliancy  WM 
seen,  and  the  forked  tongue  of  the  shaft  launched  downward.  A  monster 
oak  in  a  grove  one  mile  west  of  the  little  town  was  riven  by  the  stroke. 
A  deafening  clap  of  thunder  followed.  The  flood-gates  were  opened,  and 
the  rain  poured  down  in  a  deluge,  while  the  lightning  flashed  and  the 
thunder  rolled  with  a  frequency  that  was  almost  horrifying.  The  tempest 
abated.  The  streets  were  filled  with  water.  Some  few  people  ventured 
out.  The  tempest  had  passed  almost  due  east  from  west.  Those  who  look- 
ed out  after  this  lull  suw  that  it  was  raining  off  towards  the  northwest  A 
loud  noise  was  heard,  like  unto  the  rumbling  of  a  train  of  cars  crossing  a 
covered  bridge.  The  rain  in  the  northwest  advanced  in  a  southwesterly 
direction  toward  the  town.  Heavy  clouds,  which,  from  time  to  time  emit- 
ted sullen  electric  flashes,  scudded  before  the  wind  from  east  to  west 

The  clouds  from  the  northwest  continued  on  their  course,  the  angry 
roar  growing  louder  as  the  storm  approached.  It  struck  the  path  of  the 
tempest  There  was  a  strange  commotion.  The  clouds  were  scon  to  bub- 
ble and  boil  violently,  the  appearance  being  that  of  vapors  struggling  to 
liberate  themselves.  In  an  instant  a  cone-like  form  was  assumed,  and  as 
if  directed  by  some  revengeful  spirit  omnipotent  in  the  air,  the  cyclone 
darted  toward  the  earth,  striking  the  ground  at  a  point  a  half  milo  duewc3t 
of  the  town.  A  small  frame  building,  owned  by  A.  C.  Jones,  was  seized  in 
the  grasp  of  the  destroyer,  and  the  fragments  went  flying  through  the  air. 
Unlike  the  Mount  Carmcl  cyclone,  this  one  did  not  follow  any  especial 
route,  nor  did  it  make  a  clean  sweep  before  it.  It  bounded  from  right  to 
left  into  the  air  and  back  again  like  some  wounded  thing.  Whatever  it 
touched  it  destroyed.  It  would  make  a  bound  and  a  swoop,  and  some  sub- 
stantial building  would  fall  in  ruins,  while  some  fragile  structure  a  few 
yards  away  would  remain  unharmed.  Stables  were  overturned,  while  resi- 
dences within  twenty  feet  would  bo  passed  unscathed.  At  times  the  thing, 
seemingly  not  satisfied  with  its  work,  would  go  back  upon  its  track  and 
destroy  something  left  in  safety  before.    It  passed  on  through  the  town, 
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od  was  next  heard  of  two  miles  cast,  where  the  roof  of  the  home  of  the 
Tidow  Westfield  was  taken  into  the  air  and  carried  hundreds  of  yards. 
t  then  made  a  detour  to  the  southeast  for  the  purpose  of  wrecking  the 
ouse  and  barn  on  the  old  Thomas  place,  finding  time  in  the  same  connec. 
ion  to  severely,  and  probably  fatally,  injure  Krost  Thomas,  a  youth  of 
iighteen.  Making  a  leap  to  a  barn  a  half  mile  due  east  of  the  Thomas 
)lace,  which  it  succeeded  in  unroofing,  it  made  a  bee  line  for  Lebanon,  just 
Hx  miles  east  of  OTallon,  uprooting  trees  and  ruining  wheat  and  com- 
lelds  en  route,  where  the  spire  of  the  Methodist  Church  succumbed,  as  did 
leveral  small  shanty  structures.  At  Lebanon  the  presence  of  the  tornado 
was  marked  by  one  of  the  severest  hall  storms  ever  experienced  in  that 
locality.  The  storm  continued  on  its  eastward  course,  making  a  number  of 
devastating  calls.'*  This  same  storm  seems  to  have  passed  onwards  in  a 
northwesterly  direction,  skipping  over  the  State  of  Illinois  and  crossing  the 
States  of  Indiana  and  Ohio  into  Pennsylvania,  and  doing  great  damage  at 
lIoore8ville,'Brooklyn,  Columbus,  and  St.  Paul,  Indiana;  Springfield,  Mount 
Ternon  and  Zanesville,  Ohio ;  Parkersburg,  Ercildoun  and  Coatesville,  Pa. 
It  is  described  as  being  from  half  a  mile  to  two  miles  in  width,  and  in 
BOfit  places  was  accompanied  with  a  very  heavy  tall  of  rain. 

On  the  morning  of  July  Ist,  between  eight  and  nine  o'clock,  a  storm, 
irhich  is  described  as  the  **mo8t  destructive  ever  witnessed  in  Eastern  Indi- 
devastated  the  section  of  country  between  Middleboro,  Indiana,  and 
Kew  Paris,  Ohio.    It  is  stated  as  a  remarkable  feature  of  this  case,  that  "two 
nrind  clouds,  one  above  the  other,  rolling  in  northwesterly  and  southwesterly 
fcections,  produced  a  whirlwind." 

On  July  7lh  a  terrible  whirlwind  struck  the  town  of  Pensaukce,  Wiscon- 
•in,  twenty-five  miles  north  of  Green  Bay,  on  the  Chicago  and  Northwestern 
4R.,  leaving  but  three  houses  standing.  The  storm  came  from  the  north- 
west, and  passed  on  southeasterly,  destroying  the  town  of  Coullardville  in 
A»  cour.se.  Its  track  was  less  than  eighty  rods  wide,  and  its  force  was 
emended  in  two  minutes. 

On  July  9th  a  heavy  storm  of  wind  and  rain  passed  over  northern  New 
fork  and  Canada,  destroying  many  buildings  as  well  as  crops  and  fences. 

Numerous  other  local  storms  have  been  reported,  both  North  and  South, 
>Ut  the  most  important  ones  have  been  given  above. 

The  .storm  theories  of  Prof.  Ticc  arc  sustained  to  some  extent  by  the  ob- 
^rvations  of  Father  Secchi,  who,  in  writing  to  a  friend  in  Belgium,  alludes 
o  striking  terms  to  the  remarkable  connection  between  the  magnetism  of 
■Ue  earth  and  the  changes  of  the  weather.  Ho  says  that  the  variations 
'hown  by  the  magnetic  instruments  are  themselves  sufficient  to  indicate  the 
^le  of  the  sky.  Even  where  there  is  no  great  movement  of  the  barometer, 
ToUowing  such  magnetic  disturbances,  there  arc,  especially  in  Piimmcr, 
ohaBges  of  the  wind  and  sometimes  storms. 

In  this  connection  we  copy  from  the  Kansas  City  Journal  of  Commerce, 
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of  July  15th,  a  condenfted  statement  of  a  new  theory  in  relation  to  tor- 
nadoes : 

"The  Signal  service  has  given  us  a  new  fact  in  relation  to  tornadoe* 
which  has  given  rise  to  a  theory  that  may  lead  to  another  link  in  the  chain 
of  investigation  respecting  the  law  of  these  terrible  visitants. 

"Its  nomenclature  is  borrowed  from  the  railway,  and  termed  the  thermal 
gradient.  Take  for  example  the  late  tornado  at  Pensaukee,  Wisconsin.  At 
the  time  of  its  occurrence  a  steep  thermal  gradient  prevailed  between  the 
Mississippi  and  Lake  Michigan — in  length  about  one  hundred  and  fifty  miles. 
At  La  Crosse  the  thermometer  stood  at  95^  and  at  the  Pensaukee  end  it  was 
65®,  a  difference  of  30®.  This  condition,  it  is  claimed,  with  the  difference 
in  the  atmospheric  density  and  humidity,  furnishes  the  condiiions  neces- 
sary to  develop  the  tornado. 

"The  character  of  the  movement  is  a  violent  rupture  of  the  superin- 
cumbent strata  of  dense  cold  air  by  the  highly  heated  surfiice  stratum.  In 
the  effort  of  the  latter  to  expand  and  obtain  an  outlet  it  acts  like  steam 
when  confined  in  a  boiler.  If  this  is  correct,  the  greater  the  difference  in 
temperature  between  the  points  on  this  thermal  gradient,  the  more  violent 
will  be  the  atmospheric  explosion. 

"The  gradient  in  the  case  of  the  Pensaukee  tornado,  was  a  descent  in 
the  temperature  of  1®  for  every  five  miles.  A  tornado  then  under  this  th^ 
ory  was  inevitable.  Whether  the  theory  is  a  correct  one,  is  open  to  discus- 
sion, but  the  fact  is  rot,  and  therefore  valuable,  because  it  is  from  the  accn- 
mulation  of  facts  that  the  law  will  ultimately  be  established.'' 


THE  PERUVIAN  TIDAL  WAVE. 

(COMPILED  BY  THE  EDITOR.) 

On  the  10th  of  May,  1877,  a  great  tidal  wave  brought  destruction  to 
many  thriving  towns  along  the  coast  of  South  America,  and  especially  aiong 
that  of  Porn.    The  appearance  and  effect  of  this  wave  is  well  and  fally  de- 
scribed in  the  extracts  given  below  from  various  local  papers,  but  there 
seems  to  be  some  disagreement  among  observers  and  theorists  with  regard 
to  the  origin  or  starting  point  of  the  wave  itself.    The  journalists  of  San 
Francisco  seem  to  attribute  it  to  an  earthquake  occurring  on  the  evening  of  ] 
the  9th  of  May,  resulting  from  an  eruption  of  the  volcano  Ilaga,  situated  ' 
on  the  southern  borders  of  Peru  and  Bolivia,  while  a  writer  in  the  Christian 
Union^  from  the  Hawaiian  Islands,  connects  it  directly  with  an  eruption 
within  the  crater  Kilauca,  and  a  subterranean  upheaving  of  the  water  in  j 
Kealakeakua  Bay,    On  both  coasts  at  about  the^same  time  violent  shocks  of  | 
earthquake  were  felt,  great  disturbances  of  the  ocean  were  observed,  and  I 
immediately  following  came  immense  waves,  varying  at  points  along  the  I 
South  American  coast  and  that  of  Hawaii  from  five  to  sixty-five  feet  in  / 
height,  which  swept  away  or  seriously  damaged  many  towns  and  destroyed 

nsands  of  lives. 
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One  of  the  most  romarkablo  circumstances  coDnected  with  these  phe- 
nomena is  the  rapidity  with  which  such  shocks  are  borne  by  the  waves 
across  immense  stretches  of  oceanic  space.  One  thousand  miles  an  hour  is 
not  regarded  as  an  unusual  rate  of  speed,  and,  as  will  be  seen  below,  the 
transmission  of  the  tidal  wave  under  consideration  approximated  this 
rate  between  the  Sandwich  Islands  and  San  Francisco. 

The  vast  distances  that  such  waves  are  projected  are  quite  us  remarka- 
ble as  their  rapidity  of  motion.  From  a  central  point  on  the  Peruvian 
coast,  say  Iquique,  to  Ililo  on  the  Hawaiian  coast  cannot  be  less  than  6,000 
miles,  probably  more,  and  the  wave  seems  to  have  traversed  this  distance 
within  the  space  of  ten  hours  from  the  date  of  the  earthquake.  At  the  time 
of  the  destruction  of  Lisbon,  in  1755,  the  marine  wave  resulting  from  the 
shock  was  carried  to  a  distance  of  nearly  4,000  miles,  striking  the  shores  of 
America  before  stopping. 

In  1854,  at  the  time  of  the  earthquake  of  Simoda,  Japan,  the  wave  that 
reached  the  coast  of  California  had  traversed  the  entire  width  of  the  Pacific 
Ocean. 

The  following  descriptions  of  this  wonderful  but  disastrous  phenomenon 
have  been  compiled  from  various  local  papers,  and  probably  give  reliable 
details.    Harper's  Weekly  gives  the  following  condensed  statement  : 

"From  the  Peruvian  coast  there  comes  a  thrilling  tale  of  disaster  and 
ruin.  The  severe  earthquake  that  occurred  on  the  night  of  May  9th,  and 
the  tidal  wave  that  followed,  brought  destruction  to  many  thriving  towns 
along  the  coast  of  South  America,  and  death  to  hundreds  of  their  inhabit- 
antt<.  The  earthquake  seemed  to  result  from  the  eruption  of  the  volcano 
Ilaga,  situated  on  the  southern  frontier  of  Peru  and  Bolivia.  The  first  shock 
lasted  from  four  to  five  minutes,  and  was  succeeded  by  several  others  of  less 
intensity.  Then  the  sea,  receding  from  the  shore,  seemed  to  concentrate  its 
force  for  repeated  attacks  upon  the  land.  At  Arica  the  people  were  busil}' 
engaged  in  preparing  temporary  fortifications  to  repel  a  threatened  assault 
of  the  rebel  ram  Iluascar  at  the  very  moment  when  the  roar  of  the  earth- 
quake was  heard.  The  sea  suddenly  receded  from  the  beach,  and  a  wave 
from  ten  to  fifteen  feet  in  height  rolled  in  upon  the  shore,  carrying  every- 
thing before  it.  Eight  times  this  assault  of  the  ocean  was  repeated.  Strange 
as  it  may  seem,  only  a  few  lives  were  lost  at  this  place.  At  Iquiquo  the 
wooden  houses  came  tumbling  down  at  the  first  shock,  and  a  fire  immedi- 
ately spread  among  the  ruins.  The  firemen,  to  procure  water,  had  just 
stationed  two  engines  on  the  beach,  when  a  fearful  cry  arose — ''The  sea ! 
the  sea  I"  and  the  angry  waves  rushed  in,  and  the  engines  were  carried 
away.  The  inhabitants  left  the  city  to  its  fate,  and  fled  to  neighboring  emi- 
nences. Tiie  earthquake,  the  fire,  and  the  water,  all  combined,  destroyed 
nearly  the  whole  town,  and  also  about  400,000  quintals  of  nitre  stored  in  the 
vicinity.  It  is  supposed  that  at  least  two  hundred  persons  were  killed  at 
Chanavaya,  where  the  shock  was  especially  severe.  Mexillones  (or  Mcjil- 
lones)  was  visited  by  a  tidal  wave  sixty-five  feet  hi^h,  aud  Vnvo-\\\w\s  ^^N\\vi 
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town  completely  obliterated.  A  mine  about  four  miles  from  Tocopila  sank 
in,  killing  about  two  hundred  workmen.  A  wave  thirty-five  feet  high 
swept  along  the  principal  business  street  of  Cobija,  an  important  town  on 
the  Bolivian  coast,  and  left  it  as  level  as  a  desert.  Eleven  large  vessels  were 
totally  lost,  with  many  persons  on  board,  and  much  other  shipping  seriously 
damaged.  The  property  lost  is  estimated  at  twenty  millions  of  dollars,  and 
the  loss  of  life  on  shore  is  supposed  to  be  not  less  than  six  hundred." 

The  South  Pacific  Times,  of  Callao,  Peru,  says,  to  call  the  movement  of 
the  sea,  which  resulted  in  such  a  terrible  loss  of  life,  a  tidal  wave,  is  a  mis- 
nomer, as  a  wave  implies  an  undulatory  motion,  while  the  action  of  the  sea 
in  this  instance  was  a  series  of  distinct  rotary  upheavals,  breaking  into  many 
cyclonic  currents  of  great  speed  and  power,  and  continuing  for  many  hours. 
Later  accounts  from  Valparaiso  indicate  that  that  port  did  not  suffer  much 
from  the  cataclysm,  but  the  other  Chilian  ports  did  not  escape  damage,  al- 
though not  serious  in  comparison  with  that  suffered  in  other  places. 
Peru  and  Bolivia  are  the  two  countries  that  suffered  most,  the  latter  probably 
more  than  the  former. 

The  movement  of  the  sea  is  described  as  being  very  similar  in  all  the 
ports  along  the  coast  from  Callao  to  Coquimbo,  Chili,  although  varying 
greatly  in  intensity.    Pabellon  do  Pica  is  regarded  as  the  center  of  the  dis- 
turbance.   At  Callao  the  sea  showed  unusual  agitation  as  early  as  11  o'clock 
on  the  night  of  the  9th  of  May,  and  shortly  afler  the  bay  was  filled  with 
gyratory  currents,  causing  the  ships  at  anchor  to  revolve  about  their  chains 
as  centers.    The  actions  of  the  currents  were  strong  enough  to  break  away 
j  the  stern  moorings  of  large  steamers.    The  sea  showed  several  distinct  np- 
:  heavals,  the  highest  one  occurring  about  4  a.  m.  on  the  10th  of  May,  the  stone 
:  docks  at  that  time  being  submerged.    There  were  no  disastrous  results  to 
n  the  shipping  in  Callao  harbor,  but  at  the  guano  deposits  considerable  dam- 
J  age  was  done,  and  at  one  time  the  whole  fleet  was  in  danger  of  being  east 
S  ashore.    The  Governor  of  the  guano  deposit  at  Pabellon  de  Pica  reported 
I  to  the  Peruvian  Government  that  a  powerful  earthquake,  extending  all  along 
i  the  coast,  commencing  about  8:15  p.  m.  on  the  9th  of  May,  and  lasting  five 
or  six  minutes,  caused  the  instantaneous  outbreak  of  fire  throughout  the 
town,  a  fire  which  was  in  turn  extinguished  by  the  sea,  which  invaded  the 
settlement  six  times,  and  shifting  the  position  of  the  Government  buildings^ 
destroyed  molls,  boats,  hydraulic  machines  and  all  the  works  connected 
with  the  loading  of  guano,  and  more  or  less  damaged  all  the  vessels  at  the 
deposit  by  collision  or  otherwise,  sinking  six.   The  loss  of  life  at  Pabellon  was 
not  fully  ascertained,  but  33  laborers  are  known  to  have  been  buried  by  a  land- 
slide.   The  Governor  also  states  that  there  are  1,000  people  without  food 
and  in  danger  of  stavation. 

At  the  nitrate  deposits  the  works  were  thrown  down  by  the  earthquake, 
md  those  of  Nueva  Carolina,  San  Pedro,  Matellana  and  La  Barrencaber 
w'ere  ruined,  involving  a  loss  of  1,400,000  soles.  Those  at  San  Juan  and 
Compania  Taropoca  were  badly  damaged.    The  entire  loss  at  the  nitrite 
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>sit,  including  supplies,  can  bo  set  down  at  not  less  than  3,000,000  soles, 
0  than  double  the  loss  experienced  b}''  the  earthquake  of  1868.  The 
age  in  tho  port  of  Constitucion,  120  miles  to  the  southward  of  Valpa- 
?,  was  quite  severe,  several  vessels  being  stranded  and  some  of  them 
lly  destroyed.  Ashore,  the  alarm  was  great,  all  the  inhabitants  flying 
ic  hills,  but  up  to  the  latest  accounts  there  was  no  loss  of  life.  Valpa- 
^  seemed  to  enjoy  a  total  exemption  from  lows.  In  Arequipa  nothing 
e  than  a  terrible  fright  was  suffered.    In  Chanaral,  Chili,  about  half 

8  p.  31.,  on  the  9th  of  May,  a  strong  shock  was  felt,  lasting  for  about 
c  minutes.  In  the  confusion  a  paraffine  lamp  upset  in  a  house,  and  in  a 
lent  the  edifice  was  in  a  blaze  and  tho  fire  rapidly  spread.  While  the 
iter  part  of  the  population  was  engaged  trying  to  repress  the  conflagra- 
,  the  sea  was  observed  coming  in,  and  it  completed  the  destruction.  The 
of  life  is  confined  to  two  persons,  and  two  thieves  were  shot  while  de- 
ed in  plundering.  The  damage  to  property  will  exceed  $200,000.  In 
ofogasea  forty  or  fifty  houses  were  completely  destroyed,  seventeen 
iches  thrown  on  the  beach  and  three  sunk  with  cargo.  Mejillones  is  rep* 
nte<l  as  totally  destroyed,  as  were  Co.bija  and  Tocopilla.  The  store  ship 
he  P.  S.  N.  Co,  has  disappeared  entirely,  the  family  of  the  master  of  the 
c  being  on  board  at  the  time.  In  tho  vicinity  of  Chanavaya  the  loss  of 
was  very  heavy,  nearly  sixty  men  being  killed  by  falling  rocks  that 
e  down  Irom  the  heights.  The  town  of  Chanavaya  has  completely  dis- 
jared,  and  large  numbers  were  drowned,  especially  women  and  children. 
Punta  de  Lobos  considerable  damage  was  done  to  the  shipping,  and 
•ly  all  of  the  buildings  wore  destroyed.  The  unsheltered  inhabitants  are 
iring  untold  miseries,  and  at  the  latest  advices  were  on  the  verge  of 
vation.  At  Carrizoe  Bajo,  in  Chili,  the  shock  was  very  severe,  and  tho 
mer  Luis  Cousins  was  driven  ashore  many  times,  her  hull  suffering  se- 
jly.  At  Pisco  the  damage  to  property  and  shipping  was  heavy,  but  no 
of  life  was  experienced,  although  the  houses  in  the  town  were  nearly 
iestroyed.  The  Times  gives  a  list  of  vessels  totally  destroyed,  aggre- 
ng  over  fifty,  and  details  of  serious  injuries  to  about  seventy-five  more, 
iddition  to  the  disaster  in  Bolivia  already  reported  by  telegraph,  all  tho 
plo  in  one  of  the  mines  in  Pera  Blanca  are  known  to  have  been  smothered. 

damage  to  Pabellon  de  Pica  by  the  latest  advices  is  summarized  as  fol- 
j:  Over  two  hundred  lives  lost,  five  vessels  sunk,  twenty-seven  so  badly 
laged  as  to  be  unable  to  leave  the  port.  As  nearly  as  can  be  ascertained 
total  loss  of  life  in  the  visited  district  will  aggregate  fully  1,500,  and  the 
of  property  is  enormous. 

Che  San  Francisco  Bulletin  says:  "The  more  detailed  statement  of  the 
earthquake  in  Peru  received  from  New  York,  gives  the  date  of  the  oc- 
•ence  as  the  9th,  but  the  compiler  provokingly  omitted  the  hour  of  the 
The  first  report  of  the  convulsion,  received  by  the  roundabout  way 
jondon,  gave  the  date  as  the  10th.  But  a  calculation  of  the  time  at 
cjh  the  tidal  wave  which  followed  the  earthquake  ii\aiv\fe^\.^vi 
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other  points  shows  that  this  could  not  have  been  correct.  The  chances  are 
that  the  telegraphic  agent  at  London  failed  to  notice  that  there  were  aboat 
four  hours'  time  against  him  between  Peru  and  his  station.  What  was  to 
him  the  10th  of  May  was  the  latter  part  of  the  9th  at  the  scone  of  the  dis- 
turbance. Unfortunately,  in  no  case  is  the  exact  period  of  time  given  at 
which  the  tidal  wave  appeared  anywhere,  so  that  no  precise  calculation  can 
bo  made.  Jiut  approximations  are  possible,  which  indicate  that  we  may  bo 
on  the  eve  of  important  scientific  discoveries. 

"Taking  our  date  at  7:10  a.  m.  as  a  basis,  we  reach  the  following  facts: 
The  Sandwich  Islands  being  2,100  miles  further  westward  aro  2:20  ahead  of 
us  in  time.  At  4  a.  m.  the  tidal  wave  manifested  itself  at  Hilo.  That  would 
represent  6:30  a.  m,  at  Anaheim.  The  time  of  the  transmission  of  the  wave 
to  this  coast  would  seem,  therefore,  to  have  been  fifty  minutes.  Now,  the 
time  reported  at  Acapulco  is  10  a.  m.  But  Acapulco  is  about  1,500  mile* 
more  easterly  than  the  coast,  of  California.  The  difference  in  time  will 
therefore  be  one  hour  and  forty  minutes — that  is  to  say,  Acapulco  is,  by  that 
much,  behind  us.  Four  a.  m.  at  Hilo  Avould  represent  8  a.  m.  at  Acapulco 
apparently  allowing  two  hours  for  the  transmission  of  the  tidal  wave  be- 
tween these  points. 

"The  great  fact  here  to  be  noted  is  that  the  tidal  wave  rolled  upon  the 
beach  at  Hilo  fifty  minutes  before  it  was  felt  on  the  coast  of  California,  and 
two  hours  before  it  inundated  Acapulco.  The  height  to  which  it  attained 
at  these  points  would  seem  to  strengthen  this  view,  for  it  was  in  greatest 
force  at  the  place  where  it  rose  the  highest.  AVaves  lose  force  as  they  pro- 
gress. Thus  the  tidal  wave  was  twelve  feet  three  inches  high  at  Hilo,  five 
feet  at  Anaheim,  and  three  feet  at  Acapulco.  But  at  the  point  of  the  origi- 
nal disturbance  it  was  sixty-five  feet  high.  This  estimate  is  not  extravagant 
when  it  is  x;onsidered  what  it  did,  viz:  it  destroyed  many  towns,  and  lifted 
the  United  States  steamer  Waterce,  stranded  by  the  tidal  wave  of  ISCS,  and 
carried  her  nearly  two  miles  nortli  of  her  old  position. 

"If  we  had  the  time  of  the  tidal  wave  on  the  coast  of  Peru  the  caicula. 
tion  could  be  completed.  But  so  far  its  dimensions  are  reported  as  follows: 
<)5  feet  at  Mexillones,  12  feet  3  inches  at  the  Sandwich  Islands,  5  feet  on  the 
coast  of  California,  3  feet  at  Acapulco.  JSothing  has  been  heard  of  it  south 
of  Peru,  but  it  is  supposed  to  have  been  felt  along  the  coast  of  Chili.  It  wa* 
noticed  about  the  same  time  as  the  earthquake,  or  immediately  thereafler. 
The  first  fact  was  a  slight  recession  of  the  water,  and  then  a  return  on  the 
land  with  prodigious  force,  reaching  the  altitude  stated.  Then  it  flowed  off, 
the  power  which  it  evoked  propagating  itself,  apparently,  northwesterly, 
to  the  Sandwich  Islands,  but  retaining  enough  of  force  to  rise  12  feet  3 
inches  there,  then  washing  over  on  the  coast  of  California  5  feet — coast  of 
Mexico  3  feet.  The  action  seems  to  be  that  of  a  sudden  lurch  of  the  earth 
in  its  rotary  motion." 

"The  great  tidal  wave  of  May  9  and  10  on  the  Pacific,"  says  the  St 
Louis  Republican,  "  is  an  interesting  subject  of  study.    It  was  evidently  the 
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product  of  a  great  submarine  upheaval,  attended  by  a  vibration  of  the 
oarth  over  a  vast  area.  Tlie  point  of  upheaval  is  thought  to  have  been  in 
latitude  22®  west,  and  a  short  distance  off  the  South  American  coast,  about 
5,500  miles  south  of  San  Francisco,  and  the  time  half-past  8  p.  m.  on  the  9th 
of  May.  The  wave  traversed  this  distance  in  ten  hours,  reaching  Sari  Fran- 
cisco about  half-past  6  a.  m.  on  the  10th,  showing  that  it  traveled  at  the  rate 
of  550  miles  an  hour.  It  reached  the  coast  of  Now  South  Wales,  about 
5,000  miles  off,  at  5:20  A.  m.  on  the  11th,  apparently  a  day  later  than  it  ar- 
rived  at  San  Francisco ;  but  as  New  South  Wales  is  in  longitude  150®  east 
there  is  a  day  lost  between  the  two  places,  and  it  is  probable  that  an  accu- 
rate calculation  would  show  that  its  arrival  in  the  two  places  was  nearly 
simultaneous.  Its  most  marked  eficct  was  on  the  Peruvian  and  Chilian, 
coast,  where  there  was  first  a  violent  tremor  of  the  earth  and  next  an  influx 
of  the  wave,  which  rose  to  the  height  of  forty  to  fifty  feet.  At  Valparaiso 
it  exhibited  itself  at  half-past  9  on  the  evening  of  the  9th,  showing  that  the 
point  of  upheaval  was  about  550  miles  north  of  that  place.  It  is  probable 
the  whole  Pacific  Ocean  shared  in  the  disturbance." 

The  San  Francisco  Clironicle  says :  As  yet  the  center  of  disturbance 
which  produced  the  wave  in  the  Pacific  that  destroyed  Iquique  on  the  10th 
nit.  is  not  ascertained.  The  direction  from  which  it  came  may  perhaps  be 
determined  by  calculations  from  its  time  of  reaching  different  places  on 
the  Peruvian,  Californian  and  Sandwich  Island  coasts;  and  from  the  height 
to  which  it  rose  at  different  localities,  especially  on  different  sides  of  the 
Hawaiian  group,  where  the  variation  of  height  was  from  4  to  36  feet. 
Prof.  Davison,  of  San  Francisco,  keeps  a  record  of  the  height  of  the  sea 
at  that  port  by  instrumental  means,  and  ho  finds  that  the  disturbance  last- 
ed for  three  and  a  half  days  after  it  began  on  the  10th  ult,,  and  that  there 
was  in  particular  a  second  shock  ten  or  twelve  hours  afler  the  first.  About 
2  or  3  a.  m.  on  the  11th  a  shock  of  earthquake  was  felt  in  Perthshire,  Scot- 
land. 

A  correspondent  of  the  Christian  Union  named  S.  Coan  writes  to  that 
paper  as  follows  :  In  February  the  whole  kingdom  of  Hawaii  was  thrown 
into  consternation  by  the  eleventh  and  most  remarkable  of  all  Pole's  erup- 
tions.— Pele  being  the  goddess  of  the  volcano.  In  May  a  great  tidal  wave 
prolonged  her  agony.  Of  the  latter,  news  has  just  come.  Though  the 
wave  swept  the  shores  of  the  entire  group,  it  did  the  most  damage  at 
Hilo.  Hilo,  as  the  largest  settlement  on  the  island  of  Ilawaii,  always  suf- 
fers the  most  on  such  occasions.  On  the  10th  of  May,  at  four  o'clock  in 
the  morning,  the  waters  of  the  bay  began  to  rise  and  fall  abnormally.  At 
five  o'clock  they  hurled  themselves  upon  the  shore  to  a  distance  of  one 
hundred  yards.  In  a  moment  the  wharf,  the  warehouses,  the  shops,  the 
fjaiivo  huts,  the  lumber  piles,  and  a  bridge  that  spanned  a  river  tributary 
to  the  bay,  were  wiped  out  of  existence. 

The  wide  sand  belt  that  girls  the  beautiful  bay  lies  m  ^^Wv-w^V^. 
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Bordering  this  is  an  ombaukmont  fringed  with  cocoanut  trees ;  and  here 
were  the  buildings  that  wore  swept  away. 

The  long  curve  of  Hand  beach  terminates  in  a  rocky  pile  covered  with 
cocoanut  trees  and  called  Cocoanut  Island.  On  this  picturesque  island 
stood  the  hospital.  The  island  was  completely'  submerged,  and  when  it 
arose  from  the  flood  not  a  vestige  of  the  hospital  remained. 

With  the  news  of  this  tidal  wave — not  the  first  visitor  of  its  kind- 
comes  that  of  the  unusual  activity  of  the  crater  Kilauea. 

Pele  retreated  into  the  bowels  of  the  earth,  making  her  next  appear- 
ance beneath  the  waters  of  Kealakeakua  Bay,  not  far  from  the  spot  where! 
Captain  Cook  was  killed.  J 

This  subterranean  eruption  opened  a  fissure  under  water  a  mile  lonif 
and  extending  inland  three  miles.  The  little  inter-island  steamer  "Kil-. 
auea  "  came  upon  the  scene  of  action  just  in  time  to  find  a  boiling  sea  lying 
directly  across  her  path.  \ 

Boats  and  canoes  pulled  into  the  turbulent  waters,  which  danced  like! 
rapids.  Blocks  of  red-hot  lava,  some  of  them  two  feet  square,  rose  con- 
stantly to  the  surface  and  bumped  against  the  boats,  but  did  no  damaged 
Many  smaller  pieces  of  lava  were  fished  out  of  the  hot  water  and  found  M 
be  so  molten  that  the  interior  could  be  stirred  with  a  stick.  A  part  of  thii| 
time  the  surface  of  the  sea  was  covered  with  these  bissing-hot  lava  blockiJ 
As  they  cooled  they  sank.  The  specimens  obtained  were  all  porous  andH 
light — a  kind  of  lava  called  by  old  natives  aa — pronounced  aU,  ah.  Tha 
fishes  in  the  vicinity  were  killed.  Eumbling  noises  and  a  severe  earth- 
quake shock  accompanied  the  phenomena. 

The  waves  rose  to  a  height  of  from  ton  to  sixteen  feet,  perpendicular,  it 
intervals  of  not  less  than  four  minutes.  A  whaler  lying  at  ancbor  in  fonr 
fathoms  of  water  grounded  as  the  waves  receded,  and  was  whirled  around 
with  every  ebb  and  flow.  Although  the  Hawaiians  are  the  most  amphibi- 
ous people  in  tho  world  (I  have  seen  a  child  that  could  not  walk  taught  to 
swim),  five  of  them  were  drowned.  Boats  picked  up  others  who  were 
swept  from  the  shore  and  swam  until  assistance  came.*' 
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HEAT  AS  A  REMEDIAL  AGENT  IN  DISEASE, 
BY  PROF.  GEO.  H;ALLEY,  M.  D. 

The  use  of  heat  in  one  form  or  another  in  the  treatment  of  diseased  pro- 
cesses, is  almost  as  old  as  the  history  of  our  race.  And  yet,  with  all  the 
accumulated  lore  of  this  nineteenth  century,  we  find  men  styling  themselves 
■dentists,  scouting  at  the  very  idea  of  there  being  any  remedial  qualities 
in  it. 

In  every  advanced  form  of  civilization  in  the  past,  we  find  one  or  other 
lirms  of  beat  used  as  a  means  to  combat,  or  as  an  agent  to  cure  ailments  to 
vhich  the  human  body  is  subject. 

The  history  of  the  bath  in  the  city  of  Damascus  is  contemporaneous  with 
.  the  history  of  the  city  itself.    So,  also,  among  the  Greeks,  Carthagcnians  and 
sJ^ptians.    But  not  till  Rome  had  donned  the  plume  of  Empire  do  we  find 
bMything  like  a  well  systematized  form  of  the  bath  in  use.    The  great  and 
Mtriotic  minds  of  the  day,  as  well  as  the  popular  panderors  to  the  desires 
mi  tastes  of  the  people,  so  fully  recognized  their  utility  that  they  had  pub- 
ic free  baths  erected  for  those  who  could  not  pay  for  them,  even  though  the 
Itth  at  that  time  only  cost  a  small  fraction  of  a  cent.    Thus  demonstrating 
that  in  their  far  seeing  and  patriotic  policy,  they  recognized  greater  econ- 
•ttvin  preventing  disease  or  checking  it  in  its  incipiency,  than  in  curing 
kaftcr  it  was  fully  established. 

But  not  only  as  a  remedial  or  preventive  agency  was  it  used,  but  as  a 
hxnry.  They  regarded  it  as  a  promoter  of  digestion,  and  so  used  it  before 
•eaUto  increase  appetite,  or  even  for  purposes  of  gluttony  and  sensual  in- 
Wgence,  evidently  showing  they  regarded  it  as  a  promoter  of  vital  activit}'. 
Itwas  on  account  of  the  licentiousness  connected  with  the  bath,  or  from  the 
ttrly  Christians  being  excluded  from  them,  that  they  almost  entirely  fell  into 
feusc,  alter  the  fall  of  the  Roman  Empire — superstition  in  the  name  of 
ChrisJtianity  taking  the  place  of  Pagan  scientific  Hygiene. 

But  among  nations  and  tribes  removed  from  that  influence,  we  find  it 
•till  used  to  a  very  large  extent.  Not  only  among  nations  with  a  history 
tod  a  written  language,  but  among  barbarous  tribes,  such  as  inhabited  this 
•ountry.  DeWolf,  writing  of  the  Mandin  tribe  of  Indians,  says,  "When  they 
^ame  infected  with  small  pox,  they  treated  them  with  the  hot  bath,  (hot 
•irand  hot  vapor),  with  the  eftect  of  almost  entirely  stamping  them  out  of 
ttlMence  as  a  tribe.  But  the  fault  is  not  in  the  agent,  nor  so  much  in  the 
fcfmin  which  it  is  used,  but  in  not  knowing  when  or  how  to  properly  use 
Jttth  a  potent  agent.  It  is  indeed  a  "Damascus"  blade,  which  in  the  skillful 
^ndi«  |>owcrful  for  good,  while  if  used  ignorantly,  as  it  ofleu  *\»,  \><ieoTcvQk^ 
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all  powerful  for  evil.  But  in  this  paper  I  shall  eondno  myself  to  the  effecte 
of  hot  air,  all  steam  and  hot  water  baths  being  nothing  more  than  lavatories. 

Hot  air  then  requires  for  its  successful  application,  when  used  as  a  rem- 
edial agent,  a  complete  knowledge  of  the  process  of  life,  and  the  wonderful 
part  played  in  biology  by  heat. 

Wo  are  in  the  habit  of  speaking  of  the  Hydro-Carbons  as  the  heat  pro- 
ducing agents  in  the  body,  and  I  suppose  if  I  should  ask  every  member  of 
this  audience  the  question  "What  arc  the  heat-producing  agents  in  the  pro- 
cess of  life  ?"  I  would  get  for  answer,  **The  Hydro-Carbons."  Bat  is  this 
true?  You  all  know  this  is  an  ago  of  investigation  and  thought.  Theories 
that  at  one  time  passed  unchallenged  are  now  closely  examined,  and  if  at 
fault,  corrected  or  cast  aside.  Nothing  in  science  is  accepted  on  faith. 
Proof  and  demonstration  are  always  called  for.  What  then  is  the  part  played 
in  this  wonderful  process  that  we  call  vital  by  the  Hydro -Carbons,  and  why 
is  the  theory  at  fault  that  takes  them  to  be  heat-producing  agents  ?  The 
soft  parts  of  the  body  may  bo  divided  into  two  great  classes — one  contain- 
ing carbon,  hydrogen  and  oxygen;  and  the  other  in  addition  to  these,  nitro- 
gen and  some  other  substances  of  less  import.  The  first  are  known  as  the 
Hydro-Carbons,  and  last  as  the  Is  itrogenized  elements  of  the  tissues. 

Of  all  the  chemical  elements  known,  none  show  such  a  persistency  in  cat- 
ting loose  from  their  combinations.  There  is  no  compound  that  has  nitrogen 
as  one  of  its  constituents  that  will  for  any  considerable  length  of  time  resist 
the  ordinary  forces  of  nature  that  are  productng  disassimilation.  The  Hydro- 
Carbons  will.  The  Nitrogenized  compounds  are  always  found  performing 
more  or  less  active  vital  functions,  as  for  instance  in  muscles  and  albumi- 
noids in  the  blood.  The  Hydro-Carbons,  as  tissues,  are  never  found  per- 
forming vital  functions  in  any  department  of  life. 

We  might  go  through  the  whole  range  of  both  animal  and  vegetable 
life,  and  wo  should  only  find  them  occupying  a  negative  or  passive  posi- 
tion in  either,  while  the  nitrogenized  are  always  the  positive  and  active. 
The  reason  for  this  will  be  found  in  this  very  unstability.  In  order  to 
have  vital  manifestations  it  is  requisite  that  there  should  be  a  great  celer- 
ity of  movement  possible  among  the  atoms  of  which  it  is  composed,  or  in 
other  words,  it  should  bo  mobile,  for  it  is  only  in  mobile  conr.pounds  we 
find  vital  manifestations.  But  molecular  change  is  only  one  of  the  factors 
in  this  wonderful  process  wo  call  life,  for  not  only  is  it  necessary  to  have 
this  change,  but  it  must  go  on  according  to  jihysiological  law  and  also 
according  to  the  special  physiological  law  of  the  organism  in  which  it  is 
taking  place  both  as  to  quantity  and  quality,  as  well  as  to  the  thermal  and 
hygroscopic  conditions.  When  the  whole  process  comes  to  be  investi- 
gated we  find  so  many  things  imperfectly  known  or  not  known  at  all  that  j 
we  are  at  times  tempted  to  despond  of  ever  knowing  the  whole  process 
completely.  Some  few  things,  however,  we  do  know,  and  while  investi*  1 
gating  these  we  may  be  enabled  to  discover  more.  The  changes  that  tak«  I 
^lace  in  the  animal  tissues  in  the  process  of  life  have  to  some  extent  been  I 
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iDTcstigatcd  and  some  facts  elicited.  We  know  the  change  must  be  gradu- 
al, and  while  slow  must  at  the  same  time  be  complete.  It  must  be  gradual 
in  order  that  force  may  be  produced  in  due  amount,  and  at  proper  time. 
That  time,  in  order  to  be  normal  must  be  at  the  bidding  of  the  will,  else 
vc  have  a  fit  of  epilepsy.  It  must  bo  slow  in  order  as  much  as  possible  to 
conserve  tissue,  prevent  waste  and  relieve  excretory  organs  of  the  great 
amount  of  excreta  that  would  be  cast  on  them  for  elimination. 

Xow,  while  we  have  been  considering  the  changes  that  go  on,  the  move- 
ments that  take  place  among  the  elements  of  tissues,  we  must  remember 
th&t  Heat  is  duly  one  of  the  modes  of  motion,  that  those  changes  of  form 
and  combinations,  arrangement  and  re-arrangements  among  those  elements 
of  tissue  is  only  motion,  and  that  motion  is  only  a  form  of  heat,  in  short, 
that  Heat,  Light,  Electricity  and  Motion,  if  not  demonstrably  in  every  po- 
sition and  relation  as  the  same,  are  so  closely  allied  as  to  be,  in  most  con- 
ditions, interchangeable,  and  that  force — all  forms  of  it  with  which  we  are 
acquainted — is  but  a  manifestation  of  one  of  the  forms  of  heat. 

Bat  we  have  shown  that  the  nitrogen  compounds  are  not  only  the  most 
rally  changeable  tissues  but  that  it  is  those,  and  those  only,  that  give  vital 
nanifestations,  and  that  those  vital  manifestations  are  not  only  kept  up 
and  carried  on  by  heat,  but  that  they  are  themselves  from  the  very  nature 

things  the  producers  of  heat.  What  purpose  then  is  served  by  the  Hy- 
"dro-Carbons  ? 

The  terrible  explosive  compound  known  as  nitro-glyccrine  is  a  fluid 
-ckemical  compound  of  nitrogen.  So  also  is  the  chloride  of  nitrogen,  both 
Wing  the  consistency  of  oil.  If  nitro-glyccrine  is  mixed  with  a  sub- 
lUaee  that  will  separate  its  particles  and  at  the  same  time  destroy  it  as  a 
luid,  it  explodes  it  is  true,  but  much  more  slowly  though  still  with  great  force, 
ft  i.s  on  this  plan  the  compound  known  as  dynamite  is  made.  If  it  is  chemi- 
tlly  united  into  a  compound  that  is  again  mechanically  mixed  with  other 
ilbstanccs  that  still  farther  separate  its  particles  though  it  is  still  ex- 
>lo*ive,  it  is  much  more  slow,  and  if  the  mixture  be  capable  of  supporting 
ombastion,  as  we  find  in  gunpowder,  we  have  more  heat  generated,  for 
Molecular  change  has  been  induced  in  the  carbon,  with  which  some  of  the 
Ase*  now  enter  into  new  and  simpler  combinations.  Now  the  vital  pro- 
ess  is  carried  on  by  the  same  means.  But  while  the  nitrogen  compounds 
tiai  irivc  vital  manifestations  are  in  a  fluid  form  they  are  very  thoroughly 
\\xed  and  chemically  combined  with  other  substances,  notably  the  hydro- 
arbons.  This  would  then  appear  to  place  them  simply  as  dilutants,  and 
Yi^tainers  of  the  combustion  in  vital  process.  It  has  long  since  been  de- 
Oon*ilrated  that  the  heat  producing  j)rocess  is  not  in  the  lungs  but  in  the 
x&UH'uIar  and  other  nitrogenized  tissues  of  the  body.  In  intense  febrile 
Conditions  it  is  not  the  fats  or  hydro-carbons  that  waste,  but  the  muscles, 
c>lood  and  other  nitrogen  tissues.  So  well  is  the  fact  now  determined  that 
^ith  a  given  fever  heat  the  skilled  physician  can  predict  almost  to  an 
bour  how  long  his  patient  will  live.    But  each  animal  organ\am\\;i^  \\.^  o^tv 
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specific  temperature.  As  for  instance,  the  temperature  of  the  human  race 
is  about  98.5°,  while  that  of  some  birds  is  109°,  a  temperature  at  which 
human  life  is  only  carried  on  for  a  few  hours.  But  in  those  organisms 
where  waste  is  so  rapid  repair  is  equally  rapid,  in  other  words,  the  organ- 
ism is  nicely  adjusted  to  suit  its  own  requirements.  So  that  in  a  state  of 
health  the  normal  temperature  never  varies  to  any  great  extent.  It  is  true 
the  muscle  during  exertion  manifests  a  marked  rise  of  temperature,  but  as 
soon  as  the  exertion  is  over  it  again  sinks  to  or  below  its  normal  tempera- 
ture. This  is  what  is  known  as  the  stage  of  exhaustion.  But  the  tissues 
of  the  body  are  not  at  once  changed  from  well  formed  albumen,  for  exam- 
ple, into  completely  prepared  excreta  that  are  ready  to  be  eliminated  by  the 
proper  glands  or  structures,  but  they  must  go  through  a  series  of  changes, 
each  new  compound  that  is  formed  being  more  simple  than  the  one  that 
precedes  it,  until  finally  it  either  passes  out  of  the  organism  as  a  gas  or 
some  solid  that  is  completely  and  perfectly  soluble  in  water,  and  all  those 
changes  must  be  effected  by  the  aid  of  heat,  though  they  themselves  are 
productive  of  heat.  But  we  saw  that  the  changes  in  the  nitrogen  com- 
pounds produced  succeeding  changes  in  the  hydro-carbons,  which  being 
slow  in  taking  on  molecular  change  keeps  it  up,  so  that  heat  started  in  the 
nitrogen  compounds  is  kept  up  or  sustained  and  prolonged  by  the  hydro- 
carbons. 

We  have  stated  that  in  order  to  a  complete  accomplishment  of  this  pro- 
cess there  must  be  a  constant  and  equal  heat.  But  if  from  any  cause  the 
initial  stage  of  transformation  is  accomplished  and  too  great  an  amount  of 
heat  is  drawn  otF  or  lost,  or  there  is  not  communicated  to  the  hydro  car- 
bons the  stimulating  force  to  produce  necessary  change  in  them,  there  sec- 
ondary transformations  do  not  take  place,  and  we  find  the  circulation  loaded 
with  partially  or  imperfectly  transformed  substances,  which  now  become 
poisons  to  the  assimilative  process.  Nature,  now,  in  order  to  get  rid  of  them 
has,  as  we  say,  to  make  an  extra  effort  to  cast  them  off,  but  in  reality,  those 
poisons  produce  their  own^cure.  They,  by  their  presence  acting  as  irritantflj 
set  up  an  increased  disassimilating  process,  which  means  an  increased  heal, 
hence  we  have  fever.  Now  while  nature  it<,by  this  increase  of  heat,  patting 
those  partially  transformed  materials  that  were  floating  in  the  blood  in* 
proper  form  for  excretion,  she  is  burning  up  or  disintegrating  more  healthy 
tissue,  and  the  cause  of  the  first  stoppage  or  imperfect  transformation  of  tis- 
sue not  having  been  removed  there  is  still  the  same  necessity  for  increased 
heat  to  effect  the  the  transformation  process,  all  of  which  means  greatly  in- 
creased waste  of  tissue,  and  consequently  of  force.  But  this  expenditure  of 
force  was  not  normal  either  from  cause  or  for  effect,  for  if  it  had  been  normal 
from  cause  it  would  have  been  done  at  the  mandate  of  the  will  or  in  the  or- 
dinary performance  of  vital  processes,  and  if  for  effect  it  is  entirely  out  of 
its  range  of  action.  Hence,  one  of  its  physical  manifestations  is  impair- 
ment of  the  intellect,  or  delirium,  or  in  other  words,  an  abnormal  expendi- 
ture  of  force  on  and  through  nerve  tissues.    In  thus  following  the  biologi- 
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cal  process,  I  thipk  wo  have  a  complete  explanation  of  the  way  in  which 
beat  acts  in  correcting  morbid  processcH  or  "curing  disease." 

The  high  heat  to  the  surface  of  the  body — external  and  internal — accom- 
plishes artificially  what  nature  was  trying  to  do  from  within  alone,  and  that, 
too.  without  either  the  exorbitant  waste  of  sound  tissues  of  the  body  or  in- 
creasing the  quantity  of  imperfectly  formed  material  in  the  blood,  or  in 
plain  terms,  a  bushel  of  coal  has  done  for  the  organism  what  the  organism 
would  have  done  by  using  up  a  large  quantity  of  nitrogen  of  the  body. 

It  may  bo  replied  to  this  that  heat  from  without  will  produce  the  same 
amount  of  disassimilation  as  would  have  been  caused  by  the  fever  process 
of  nature.  But  experience  shows  this  is  not  true.  Tissues  in  a  state  of 
transformation  in  the  blood  are  more  powerfully  acted  on  by  heat  than  are 
the  healthy  tissues.  For  were  this  not  so,  the  fever  process  would  never  bb 
acaratlve,  but  always  a  poisoning  and  more  rapidly  destructive  process 
than  the  one  that  set  it  up,  a  state  of  things  every  physician  knows  is  not 
true.  But  heat  applied  to  the  surface  promotes  elimination  by  the  relaxing 
effect  it  has  on  the  skin  and  the  sweating  that  is  incident  to  the  hot  air  baths. 
Friction,  which  should  always  accompany  the  bath,  is  another  valuable  aid 
in  promoting  circulation  in  the  skin,  and  so  exposing  as  much  of  the  blood 
current  as  is  possible  to  the  action  of  the  heat. 

Having  thus  gone  over  in  detail  some  of  the  reasons  for  using  hot  air 
8  a  remedial  agent,  we  may  conclude  by  summing  up  the  whole  matter. 

Dry  heat  applied  to  the  surface  cures  disease  by  hastening  the  necessary 
itrograde  changes  in  the  tissues  that  are  already  in  a  state  of  transforma- 
on,  and  tits  them  for  elimination  from  the  body,  either  through  their  own 
ropc-r  channels  or  by  the  sweating  process  carrying  them  out  by  the  skin, 
t  also  hastens  vital  change  in  the  healthy  tissues,  stimulates  the  gland 
iructuros  and  so  aids  in  clearing  the  whole  blood  current.  But  it  is  not  a 
are-alK  even  though  it  does  all  this.  To  point  out  and  enumerate  all  the 
iseases  and  diseased  conditions  in  which  it  may  be  used  with  benefit  would, 
k  ihe  present  paper,  be  out  of  place.  But  in  general  terms  I  may  indicate 
A  range  of  usefulness  as  well  as  warn  against  its  harmfulness,  for,  like 
II  good  and  powerful  agents,  it  is  powerful  for  harm  as  well.  The  secret 
f  obtaining  good  from  its  use  lies  in  knowing  when  and  how  to  use  it. 

All  diseased  conditions  that  owe  their  existence  to  imperfect  assimila 
Te  or  disassimilative  processes,  without  organic  structural  change,  will  be 
encfited  by  a  judicious  and  intelligent  application  of  the  hot  air  bath, 
tut,  on  the  other  hand,  there  is  a  large  class  of  diseases  that  are  caused  by 
tractural  alteration  of  glands,  either  accidental  or  otherwise ;  or  there  is 
.nother  class  that  depend  upon  some  form  of  ferment,  poison,  or  living  organ- 
sms.  introduced  from  without,  and  when  once  within  the  blood  current  pro- 
lice  the  most  baleful  effects.  These  the  hot  air  will  but  slightly  benefit,  do 
30  good  to,  or  will  act  as  a  direct  injury,  appearing  to  hasten  the  process  of* 
iislntegration  that  already  is  going  on  much  too  rapidly. 

I  have  thus  trespassed  on  your  time  from  knowing  the  i«^aon\.\\v:Ci  lVi\sA» 
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exists  on  this  subject,  both  among  professional  therapeutists  and  the  masses 
of  the  people,  and  shall  feel  myself  amply  repaid  if  I  have  set  people  think- 
ing in  an  intelligent  way  about  this  great  and  all  powerful  agent — ^Heat. 


DENTAL  PATHOLOGY. 
BY  A.  n.  TREGO,  D.  D.  8. 

Dr.  Parmele,  in  the  April  number  of  the|EEViEW,  says:  "  The  most  fre- 
quent cause  of  the  death  of  the  dental  pulp  (nerve)  is  from  medicaments 
applied  by  the  dentist." 

It  must  bo  admitted  that  procrastination  on  the  part  of  the  patient  is 
the  primary  cause ;  after  which  the  injudicious  use  of  medicaments  com- 
pletes the  "slaughter  of  the  innocents."  Another  frequent  cause  is  the  un- 
skilful use  of  instruments;  as  also  packing  the  filling  in  immediate  contact 
with  the  exposed,  or  partly  exposed  pulp. 

Thorough  knowledge  ot  the  anatomical  and  chemical  structure  of  the 
teeth,  with  judgment  as  regards  age,  development,  and  other  variable  circum- 
stances, are  absolutely  necessary  toward  constituting  a  **  competent  dentist'' 

All  operators,  however,  are  liable  to  expose  the  point  of  a  pulp  in  exci- 
ting cavities  of  any  considerable  size  or  to  meet  with  extremely  sensitive 
dentine  immediately  over  the  pulp.  It  is  either  of  these  cases  that  Dr  Par- 
mele alludes  to.  The  remedy  he  leaves  the  ordinary  reader  and  uneda- 
cated  dentist  to  guess.  Great  care  is  necessary  to  avoid  these  sensitive 
points  until  the  other  parts  of  the  cavity  have  been  cleansed,  after  which 
mild  narcotics  or  styptics  should  be  used  to  allay  inflammation.  If,  now, 
the  dentine  is  sufficiently  healthy  and  the  pulp  but  little  exposed,  a  safe 
operation  may  bo  effected  by    capping  "  and  filling. 

The  "fatal  cases"  are  produced  by  the  ignorant  and  indiscriminate  use 
ot  cauterants,  alkalies  or  acids  "to  obtund  pain."  Any  one  at  all  acquainted 
with  therepcutics  and  chemistry  ought  to  know  that  chemicals  of  that  char- 
acter will  devitnlize  and  destroy  anything  like  flesh  and  blood  with  whick 
they  come  in  immediate  contact.  Hence  the  correctness  of  Dr.  Parmele's  as- 
sertion. However,  arsenic,  creasote,  carbolic  acid,  iodine,  chloride  and  oxy- 
chloride  of  zinc,  etc.,  etc.,  are  indispensable  in  a  well  regulated  dental  office; 
but,  one  application  of  any  one  of  them  to  an  exposed  dental  pulp  renders 
extirpation  absolutely  necessary  to  the  health  of  the  tooth  and  comfort  of 
the  patient.  I  know  there  are  operators  who  oppose  this  theory,  who  as- 
sert and  believe  that  "when  the  nerve  is  destroyed  the  tooth  necessarily' 
becomes  discolored  and  dies." 

These  same  operators  "obtund  pain"  (?)  by  use  of  the  aforesaid  chemi- 
cals, and  the  last  thing  before  filling  they  cover  the  partly  decomposed  pulp 
with  cotton  saturated  with  creasote  "  to  prevent  the  tooth  from  aching." 
If  they  have  any  knowledge  of  anatomy,  what  would  they  think  of  a  sur- 
geon who  would  attempt  to  hermetically  seal  such  a  powerfully  decomposing 
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aircnt  in  any  other  part  of  tho  human  organism  ?   Would  ho  not  be  guilty 
of  malpractice  ? 

Aside  from  theory,  practice  proves  that  in  a  large  majority  of  cases 
where  pulps  are  "treated''  and  left  in  intense  suffering  and  alveolar  abscess 
is  the  inevitable  result. 

It  is  an  established  scientific  fact,  that  a  tooth  not  otherwise  injured  receives 
all  necessary  nourishment  and  vitality  from  the  peridontium  after  the  pulp 
has  been  extirpated  and  tho  channel  properly  filled.  Also,  that  after  ulcer- 
ation and  alveolar  abscess  have  occurred,  the  surrounding  parts  may  be 
restored,  and  the  tooth  rendered  permanently  healthy  and  useful. 

Afler  years  of  experiment  and  comparing  notes,  the  leading  authorities 
of  the  profession  are  unanimous  as  regards  the  modus  operandi  of  devitaliz- 
ing  and  extirpating  dental  pulps ;  as  also  of  the  necessity  of  filline:  the  cavity 
with  some  substance  that  will  render  it  absolutely  impervious  to  moisture 
or  gas,  either  by  percolation  or  imbibition  from  the  surroundings. 

To  devitalize  a  pulp :  First,  excavate  the  superficial  decay  and  foreign 
substance  usually  found  in  decayed  teeth,  dry  the  cavity  and  apply  "nerve 
paste,*'  (arsenic  and  creasote),  immediately  on  the  pulp,  by  means  of  a  small 
tuft  of  floss,  cover  this  with  cotton  saturated  with  Sandarac  varnish.  Be 
rare  to  exclude  all  air  and  moisture,  and  not  get  any  of  the  paste  on  the 
gams  or  lips. 

Never  apply  arsenic  while  peridontitis  exists.  Leave  the  nerve  paste  in 
from  ten  to  forty-eight  hours,  as  circumstances  demand ;  then  remove  it  and 
cut  away  as  much  superfluous  dentine  as  the  condition  of  the  pulp  admits. 
Now  apply  creasote  for  from  three  to  ton  days,  usually  five  to  seven  days ; 
exclude  moisture  and  air  as  before.  Fungous  growth  of  pulp  may  be  treated 
timilarly.  As  little  arsenic  and  creasote  as  possible  should  come  in  contact 
with  the  bony  structure  of  the  tooth,  as  they  will  soon  destroy  it. 

Arsenic  "devitalizes,"  creasote  "tans,"  or  causes  the  pulp  to  "slough.** 

1  prefer  carbolic  acid  and  iodine  for  fungus,  abscess  and  necrosis,  but  use 
it  sparingly  in  contact  with  the  dentine,  as  it  is  liable  to  discolor  the  tooth 
by  continued  use.  Never  use  cauterants  in  the  cavity  after  the  pulp  is 
removed,  except  for  abscess,  necrosis,  etc. 

When  the  pulp  has  been  made  insensible  it  can  be  readily  extirpated. 
Semovo  all  of  the  pulp — to  the  apex  of  the  fang,  have  the  cavity  thor- 
oaghly  cleansed  and  free  from  inflammation,  and  as  a  final  dressing  before 
filling  the  fang,  wash  it  out  with  a  tuft  of  floss  saturated  with  equal  parts 
of  tincture  of  belladona  and  aconite  root.  Tepid  water,  b}'  means  of  a 
lyringe,  should  bo  freely  used  in  cleansing  all  cavities. 

Until  a  few  years  ago  the  leading  dentists  considered  goM  tho  onl}" 
proper  material  with  which  to  fill  "  pulp  canals."  They  roll  a  cone  to  sup- 
posed size,  having  it  semi-solidified,  and  then  guess  how  far  to  drive  it  in. 
Having  ever3-thing  in  readiness,  they  dip  the  cone  in  creosote  and  insert 
it.  If  periostitis  or  abscess  follows  they  attribute  it  to  "exostosis,"  or  to 
the  patient  "taking  cold."    A  majorit}- of  cases  trcalvid  m  \\\\^  ^^«^^» 
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unfavorably;  first,  because  creosote  is  certain  to  produce  decomposition, 
which  is  certain  to  find  the  easiest  way  out — through  the  alveolar. 

Secondly,  because  it  is  a  mechanical  impossibility,  in  a  majority  of  cases, 
to  fill  pulp  canals  perfectly  with  gold  or  any  similar  material. 

Similar  or  worse  failures  occur  with  operators  who  use  oxy-chlorido  of 
zinc,  or  similar  cements.  Many  use  the  zinc  for  capping  exposed  pulps. 
If  they  will  carefully  observe  they  will  see  that  the  acid  will  disintegrate 
and  destroy  membrane,  fleshy  fibre,  dentine,  etc.  Used  as  a  capping  decom- 
position of  the  pulp  with  all  the  attending  evils,  is  as  sure  to  follow  as 
sparks  to  fly  upward.  As  a  filling  for  roots  I  have  n^  faith  in  any  of  these 
*^ concretes,  "  from  the  simple  fact  that  in  thousands  of  cases  that  have  come 
under  my  observation,  I  have  never  seen  a  pulp  canal  made  perfectly  im- 
pervious by  their  use. 

In  a  series  of  expertments  in  connection  with  a  proficient  chemist,  I  was 
incidentally  led  to  try  a  compound  ofparaffine  and  caoutchouc  for  filling 
pulp  cavities.  Being  readily  applicable,  and  so  superior  to  any  metals  or 
pastes  then  in  use,  it  was  presented  to  the  Dental  Colleges  and  Societies 
and  pronounced  perfect. 

In  1866  I  adopted  the  use  of  a  compound  of  paraffine,  gutta  pcrcha  and 
feldspar — equal  quantities.  This  preparation,  when  cool,  is  sufficiently  hard 
for  temporary  fillings  in  surface  cavities ;  is  as  easily  worked  as  wax,  andia 
perfectly  insoluble,  except  by  chloroform,  ether  and  naphtha.  Being  ap- 
plied in  a  semi-plastic  condition,  it  fills  every  portion  of  the  canal  readily, 
and  forms  a  cement  that  renders  the  walls  perfectly  impervious  to  moisture 
or  gas. 

I  have  used  one  or  the  other  of  these  compounds  for  twenty  years,  and 
never  failed  to  permanently  preserve  all  teeth  that  I  previously  diagnosed 
susceptible  of  being  restored. 

Afler  thoroughly  testing  this  preparation  and  modus  operandi,  several 
proficient  members  of  the  profession  have  adopted  the  motto  :  *'l^ever  extract 
a  tooth  while  there  is  a  root  to  build  a  top  to,  or  a  top  to  build  a  root  to." 


HINTS  FOR  SUMMER  BATHING. 

Dr.  W.  H.  Vail,  M.  D.,  well  known  as  one  of  our  best  medical  writers, 
gives  the  following  sensible  suggestions  on  this  subject  in  the  Christian  Union: 

As  summer  approaches,  rules  for  bathing  are  apropos.  Whether  in  bath- 
tub, river  or  ocean,  bathing  should  be  accompanied  only  by  pleasurable 
sensations.  The  whole  body  should  be  kept  aglow.  If  any  shiverings  or 
chilly  sensations  are  experienced,  either  you  are  not  well,  the  water  is  not 
of  the  right  temperature,  or  you  are  bathing  too  long.  At  all  events,  such 
feelings  are  nature's  warning  that  you  should  at  once  leave  the  water  and 
give  yourself  a  thorough  rubbing  with  a  coarse  towel.  Bathing,  especially 
swimming,  necessitates  great  muscular  activity,  therefore  in  order  that  diges- 
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ion  may  not  bo  interfered  with,  at  least  one  hour,  and  better  still  two  or 
hree,  should  elapse  between  a  hearty  meal  and  bathing.  It  is  easily  seen 
hat  eleven  in  the  forenoon,  four  in  the  afternoon,  and  just  before  retiring 
t  night  are  the  best  times  for  bathing. 
Some  like  a  cold  dash  on  rising  in  the  morning.  Very  few,  comparatively, 
an  stand  such  a  shock  to  their  nervous  system.  Let  those  who  enjoy  it, 
nd  experience  a  glow  during  the  operation,  continue  the  practice  ;  but  let 
hem  be  careful  how  they  urge  its  adoption  upon  those  whose  nerves  possess 
less  degree  of  resistance. 

Any  one  desiring  to  acquire  the  habit  of  a  cold  bath  every  morning 
bould  begin  the  custom  in  the  warm  weather,  continuing  it  during  the 
nntcr,  and  not  commence  it  in  the  latter  season. 

If  you  are  perspiring  from  walking,  rowing  or  other  exercise,  as  you 
each  the  place  of  bathing  do  not  (as  some  advise)  sit  down  on  the  bank  to 
ool  off  before  entering  the  water.  Doff  your  clothes  and  dash  in  as  soon  as 
K>S8ible,  only  being  careful  to  keep  up  the  exercise  without  intermission 
ifter  you  are  in  the  water.  In  this  way  you  continue  the  glow  which  you 
jxperienced  from  the  previous  exercise. 

Ten,  or  at  longest  fifteen,  minutes  in  the  water  should  suffice  for  the  strong- 
»t  aqueously  inclined  urchin.  Strive  always  to  leave  the  water  before  you 
feel  chilly,  or  certainly  at  the  first  approach  of  any  such  sensation,  and  con- 
tinue or  rekindle  the  glow  by  a  vigorous  rubbing  with  a  coarse  towel. 

Turkish  superstition  says  wet  your  head  thoroughly  upon  entering  the 
bath  ;  we  say  do  it  to  prevent  rush  of  blood  to  the  brain,  which  event  may 
cause  death. 

Finally,  as  bathing,  apparently  a  simple  process,  is  not  without  its  dan- 
gers, we  would  warn  all  boys  not  to  begin  the  practice  too  early  in  the 
•eason,  or  to  repeat  it  too  often  daily.  Many  have  found  an  early  grave  b}' 
OTer  indulgence,  while  others  have  endured  long  years  of  suffering  from  the 
rtacure  effects  of  excessive  bathing.  No  physician  should  consider  it  below 
bis  calling  to  give  specific  directions  to  all  seeking  his  advice  as  to  when  and 
how  long  they  should  biithe. 


COOL  ADVICE. 

It  is  quite  worth  while  to  mention  the  two  or  three  preventives  of 
great  heat,  especially  at  night,  which  in  tropical  climates  Europeans  have 
been  taught  by  long  and  varied  experience  to  adopt,  and  which  only  seem 
absurd  to  Englishmen  at  home  from  ignorance  of  the  whole  subject.  The 
first  and  foremost  of  these  is  to  keep  quietly  at  home  out  of  the  sun  and  its 
temporarily  injurious  light.  Englishmen  in  the  West  or  East  Indies,  or  in 
China,  would  be  considered  simply  crazy  if  they  walked  about  with  the 
tbormometcr  marking  100°  in  the  sun,  with  their  necks  unprotected,  as 
liODdoners  have  been  doing  all  this  week.  Experienced  residents  would 
tell  them  that  no  change  of  dress,  no  attention  to  diet,  no  c:tvte^v\\Tvvi^^  ^^mV. 
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cleanliness,  will  give  ihein  hiilf  the  serenity  and  comfort  they  will  obtain 
from  stoppinf^  at  homo ;  that  when  the  thermometer  ranges  above  80°  in 
the  shade,  the  impact  of  tiie  sun's  rays  is  positively  and  directly  injurious 
to  the  constitution,  producing  physical  deteriorations  which  may  affect 
them  for  life.    Not  only  are  the  etfocts  of  a  sunstroke  permanent,  and  liable 
to  reappear  on  liot  days  even  in  cold  climates,  but  the  effects  of  exposure  to 
the  sun,  though  not  producing  sunstroke,  are  often  recognizable  for  years, 
producing,  among  other  well-ascertained  consequences,  a  distinctly  8epa« 
rate  liability  to  be  affected  by  any  form  of  alcohol — the  key,  we  believe,  t< 
the  extraordinary  mischief  drink  works  among  the  southern  races,  and 
the  key  also,  most  fortunately  for  them,  of  their  instinctive  aversion  to 
liquor.    It  is  not  the  heat,  but  the  light  of  the  sun,  which  produces  thew 
consequences,  for  a  good  umbrella  prevents  them  ;  and  the  man  who  miw 
bo  abroad  in  the  light  of  days  like  last  Tuesday  should  carry  one  as  care 
fully  as  he  does  when  he  is  only  afraid  of  spoiling  his  hat.    Two  second 
will  sometimes  do  the  mischief,  and  he  had  much  better  bear  being  toU 
that  he  is  careful  of  a  bad  complexion  than  incur  a  permanent  liability  to 
suffer  whenever  ho  takes  a  glass  with  a  friend.    Next  to  keeping  qnieU 
and  as  much  out  of  the  glare  as  possible,  is  the  use  of  cool  water  in  prH 
fusion,  and  that  not  only  to  drink,  though  water  drinking  is  probably  beNj 
ficial.    Nature  makes  very  few   blunders,  and  the  dislike   of  repeiM 
draughts  of  water,  which  is  shared,  we  believe,  even  by  somo  physiciaail 
is  as  irrational  as  would  be  a  dislike  of  stokers  to  put  on  fuel  where  fire  il| 
needed.    All  the  tropical  races  in  summer  drink  hard  of  water — even  thel 
Bengalesc,  who,  by  pouring  it  straight  into  their  throats,  lose  all  its  plca»•^ 
ant  coolness  in  the  mouth.    The  New  York  TinieSj  we  see,  objects  to  iced- 
water,  but  the  New  York  Tirnes  is  only  laughing  at  the  teetotalers  througk 
a  bizarre  use  of  their  alarmist  phraseology.    AVater  iced  till  it  trembles  oa 
the  verge  of  solidification,  and  taken  aller  a  full  meal,  may  injure  some 
w^eak  stomachs ;  but  water  iced  till  it  has  the  temperature  of  a  cool  spring, 
will  hurt  nobody  at  any  time  or  in  any  quantity  whatever  that  an  ordinaiy 
appetite  is  likely  to  crave.    One  would  think,  to  hear  some  people  talk, 
that  thirst  was  in  itself  a  good,  instead  of  a  symptom  of  exhaustion.  Brt 
water  has  other  qualities  than  the  allaying  of  thirst.    It  has  a  permanent 
determination  to  evaporate,  which  nature  obeys,  and,  as  it  cannot  evapo^ 
ate  without  heat,  it  positively  diminishes  in  the  process  the  heat  of  OW 
rooms.    Pans  of  water,  the  cooler  the  better,  stationed  about  a  bedroom  will 
positively  reduce,  not  the  sensation  ot  heat,  but  the  heat  itself.    Let  any- 
body who  doubts  that  have  his  tub,  with  its  shallow  depth  and  wide  surfece, 
filled  with  spring-water,  or  water  with  a  good  block  of  ice  in  it,  and  placed 
in  his  bedroom,  and  mark  in  half  an  hour  how  many  degrees  the  thermome- 
ter has  fallen.    It  ought  to  be  G°  at  least,  and  will  be  8°  if  he  is  not  stingy 
with  his  ice,  and  the  improvement,  equivalent  in  comfort  to  a  fire  on  a  win- 
ter's night,  will  last  for  hours.    If  that  is  still  insufiicient,  let  him  thro^ 
up  his  bedroom  windows,  fasten  an  old  blanket  or  traveling-rug  across  the 
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space,  and  drench  that  well  with  water,  and  in  five  minutes  the  air  in  the 
room  will  be  reduced  to  that  water's  temperature.  Never  mind  about  breeze. 
The  air  will  seek  the  cooler  place  itself,  without  being  driven  in  from  the 
oatside,  and  the  temperature  will  decline  almost  instantaneously  to  a  roa- 
soDable  point.  Not  one  of  these  expedients  necessitates  any  change  of 
hibita,  or  any  expense  whatever,  though  of  course  a  shilling  or  two  laid 
out  for  ice  will  make  the  improvement  more  rapid,  and  in  the  case  of  a  sick 
room,  or  of  any  one  who  really  suffers  from  heat — suffers  as  if  in  sickness, 
we  mean — will  bo  money  will  laid  out.  And  so  in  the  case  of  little  children, 
specially,  will  a  few  shillings  on  the  sheet  of  woven  cane — we  have  unfor- 
tonately  forgotten  the  trade  name — which  is  used  in  the  hottest  corners  of 
the  East  Indies  and  China  for  pillow-cases  and  sofa-covers.  The  silica  with 
which  this  material  is  coated  will  not  get  warm,  and  every  other  covering 
4»r  beds  or  pillows  with  which  we  are  acquainted  will.  It  keeps  perfectly 
j  Ay.  cannot  get  dirty,  and  can  bo  procured  as  soft  as  any  covering  that  ever 
I  Was  placed  upon  a  mattress.  There  is  hardly  any  luxury  like  it  in  intense 
iiid  stifling  heat,  and  wo  have  known  sick  people,  half  maddened  with  heat 
Acting  on  exhausted  frames,  sleep  on  it  when  sleep  seemed  otherwise  unpro- 
Ounblo.  With  plenty  of  wholesome  water,  wetted  blankets  for  window- 
curtains,  and  a  sheet  of  cane,  no  one  in  London  ought  to  bo  rendered  sleep- 
l€08  by  heat,  or  indeed,  unless  he  presists  in  gorging  himself  with  the  food 
^hicb  he  needs  only  in  cold  weather,  to  suffer  any  appreciable  discomfort. 
^Spectator. — Popular  Science  Monthly  Supplement. 


SUNSTROKE  AND  ITS  TREATMENT. 

The  sudden  accession  of  heat  has  already  produced  one  fatal,  and 
anorc  than  one  severe,  case  of  sunstroke  in  the  metropolis.  Probably 
the  affection  so  designated  is  not  the  malady  to  which  the  term  coup  de 
udeil  can  be  properly  applied.  The  condition  brought  about  is  an  exag- 
^rated  form  of  the  disturbance  occasioned  by  entering  too  suddenly  the 
'hot*'  room  of  a  Turkish  bath.  The  skin  does  not  immediately  perform  its 
Tanetion  as  an  evaporating  and  therefore  cooling  surface,  and  an  acute 
febrile  state  of  the  organism  is  established,  with  a  disturbed  balance  of  cir- 
Bulation.  and  more  or  less  cerebral  irritation  as  a  prominent  feature  of  the 
complaint.  Death  may  suddenly  occur  at  the  outset  of  the  complaint,  as  it 
has  happened  in  a  Turkish  bath,  where  the  subject  labors  under  some  pre- 
disposition to  apoplexy,  or  has  a  weak  or  diseased  heart.  It  should  suffice 
to  point  out  the  danger  and  to  explain,  by  way  of  warning,  that  although 
the  degree  of  heat  registered  by  the  thermometer,  or  the  power  of  the 
•an'srays,  do  not  seem  to  suggest  especial  caution,  all  sudden  changes  from 
•  low  to  a  high  temperature  are  attended  with  danger  to  weak  organisms. 
Tbe  avoidance  of  undue  exercise — for  example,  persistent  trotting  or  can- 
^ring  up  and  down  the  How — is  an  obvious  precaution  on  days  marked  by 
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a  relatively,  if  not  absolutely,  high  temperature.  TVo  direct  attention  to 
to  this  matter  because  it  is  obvious  the  peculiar  peril  of  overheating  the 
body  by  exertion  on  the  first  burst  of  fine  weather  is  not  generally  realized. 
It  is  forgotten  that  the  increased  temperature  must  be  measured  by  the 
elevation  which  has  recently  taken  place,  not  the  number  of  degrees  heat 
at  present  recorded.  The  registered  temperature  may  be  more  or  less  than 
that  which  occurred  a  year  ago;  qut  its  immediate  eifeets  on  the  organism 
will  be  determined  by  the  conditions  which  have  precede  it  and  violence  of 
the  change. — London  Lancet, 

As  the  heated  term  approaches,  the  rules  for  the  prevention  and  treat- 
ment of  sunstroke  gain  new  interest.  The  Board  of  Health  has  collected 
some  information  upon  this  subject  in  the  form  of  a  circular.  Copies  have 
been  printed  in  English  and  German,  and  are  to  be  circulated  through  the 
city  very  soon,  especially  among  the  laboring  classes.  The  following  is  the 
principal  part  of  the  report : 

Sunstroke  is  caused  by  excessive  heat,  and  especially  if  the  weather  is 
**muggy."  It  is  is  more  apt  to  occur  on  the  second,  third  and  fourth  days 
of  the  heated  terra,  than  on  the  first.  Loss  of  sleep,  worry,  excitement,  close 
sleeping  rooms,  debility,  abuse  of  stimulants  predispose  to  it.  It  is  more 
apt  to  attack  those  working  in  the  sun,  and  especially  between  the  hours  of 
11  o'clock  in  the  forenoon  and  4  o'clock  in  the  afternoon.  On  hot  days  wear 
thin  clothing.  Have  as  cool  sleeping  rooms  as  possible.  Avoid  loss  of  sleep 
and  all  unnecessary  fatigue.  If  working  indoors  and  where  there  is  artifi- 
cial heat — laundries,  etc. — see  that  the  room  is  well  ventilated. 

If  working  in  the  sun,  wear  a  light  hat  (not  black,  as  it  absorbs  the  heat), 
straw,  etc.,  and  put  inside  of  it  on  the  head  a  wet  cloth  or  a  largo  green  leaf; 
frequently  lift  the  hat  from  the  head  and  sec  that  the  cloth  is  wet.  Do  not 
check  perspiration,  but  drink  what  water  you  need  to  keep  it  up,  as  perspi- 
ration prevent  the  body  from  being  overheated.  Have,  whenever  possible, 
an  additional  shade,  as  a  thin  umbrella,  when  walking,  a  canvas  or  board 
cover  when  working  in  the  sun.  When  much  fatigued  do  not  go  to  work, 
especially  alter  11  o'clock  in  the  morning  on  very  hot  days  if  the  work  is 
in  the  sun.  If  a  feeling  of  fatigue,  dizziness,  headache  or  exhaustion  occurs, 
cease  work  immediately,  lie  down  in  a  shady  and  cool  place  ;  apply  cool 
cloths  to  and  pour  cold  water  over  head  and  neck.  If  any  one  is  overcome 
by  heat  send  immediately  for  the  nearest  good  physician.  While  waiting 
for  the  physician  give  the  person  cool  drinks  of  water  or  cold  black  tea,  or 
coffee,  if  able  to  swallow.  If  the  skin  is  hot  and  dry,  sponge  with  or  pour  cold 
water  over  the  body  and  limbs,  and  apply  to  the  head  pounded  ice  wrapped 
in  a  towel  or  other  cloth.  If  there  is  no  ice  at  hand  keep  a  cool  cloth  on  the 
head,  and  pour  cold  water  on  it  as  on  the  body.  If  the  person  is  pale,  very 
faint  and  pulse  feeble,  let  him  inhale  ammonia  for  a  few  seconds,  or  give 
him  a  teaspoonful  of  aromatic  spirits  of  ammonia  in  two  tablespoon  la  Is  of 
water  with  a  little  sugar. — New  York  Tribune. 
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THE  FEEDING  OF  INFANTS. 

Dr.  W.  Faussett,  in  an  interesting  article  on  this  subject  in  the  London 
idical  Press  and  Circular,  arrives  at  the  following  conclusions : 

First — That  aliment  should  always  be  presented  to  the  infant  stomach  in 
)erfectly  fluid  form. 

Second — That  as  bread  and  farinaceous  substances  generally  have  been 
oved  by  experience,  and  recently  by  numerous  post-mortem  examina- 
•ns,  to  be  often  indigestible,  and  to  have  led  directly  to  infant  mortality, 
:'b  substances  had  better  bo  excluded  from  infant  feeding. 

Third — That  cow*b  or  goat's  milk,  when  pure  and  modified  as  much  atf 
Bsiblo  to  resemble  human  milk,  will  oflen  be  found  sufficient,  without  any 
ler  help,  to  nourish  the  new-born  infant. 

Fourth — That  as  cocoa  contains  all  the  elements  indispensable  for  the 
owth  and  development  of  the  body,  and  can  always  be  presented  in  a  fluid 
*m,  it  is,  next  to  milk,  preferable  to  all  other  natural  substances  as  an 
licle  for  infant  aliment. 

There  is  one  other  point,  which,  though  only  indirectly  connected  with 
ant  feeding,  is  one  of  paramount  importance,  as  regards  the  present  and 
,aro  health  of  the  individual,  namely,  the  necessity  of  guarding  against  the 
teful  practice  of  covering  the  child's  face  as  it  sleeps. 

The  mistaken  kindness  and  over-zealous  attention  of  nurses  in  excluding 
J  pure  air  of  heaven  from  entering  the  lungs,  in  order  to  guard  against 
^  effects  of  cold,  will  often  be  exhibited  in  the  soft,  pale  flabby  condition 
the  infant's  body,  while  a  cachectic  condition  of  the  blood  will  be  insidi- 
ily  generated,  which  must  prevent  the  infant  thriving  for  the  present,  and 
jsibly  may  lay  the  foundation  of  tubercular  and  other  diseases  in  after- 
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SCIENCE  TEACHING. 
BY  PROF.  E.  C.  CROSBY. 
[Read  at  SUte  Teachers'  Absociation,  June  28,  1877,  Sedalia,  Mu.J 

I  propose  to  state  the  correct  method  of  teaching  science,  sorao  of  the 
rors  of  our  common  methods,  and  some  thoughts  upon  the  intellectual  and 
>ral  results  of  such  teaching.  An  English  philosopher  has  defined  the 
)rd  "science"  as  a  correct  interpretation  of  natural  objects  and  their  pho- 
•roena  ;  a  comprehension  of  law  wherever  law  prevails.  It  will  bo  as- 
med  that  the  senses  are  the  pioneers  of  all  knowledge,  and  that  whatever 
learned  as  absolutely  new  must  be  comprehended  by  the  pl\xu  ol  Vto0^v\, 
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AVith  lemon  in  hand  the  teacher  standi  before  hifl  inexperienced  pupil; 
biting  it,  he  says  '*lt  is  sour,'*  and  the  statement  is  repeated  by  his  pupil. 
After  prossin^jf  the  lemon  the  teacher  saj's  it  is  clastic,  repeated  by  the  pupil. 
Xow,  statin^:  the  languafje  of  the  teacher,  he  says,  *'The  lemon  is  sour  and 
clastic."  AVhat  has  the  pupil  done?  ]*ronounccd  two  words  and  has  soon 
method.  AVhat  more  has  he  been  taught?  Nothing.  The  pupil  must  taste 
and  press  the  lemon,  or,  from  it,  lie  can  never  know  these  properties.  This 
knowledge  is  absolutely  experimental;  the  meaning  of  these  two  words  can 
never  be  communicated.  In  this  case  the  teacher's  faculties  of  perception 
have  been  improved,  and  his  stock  of  knowledge  increased.  The  pupil  has 
vocalized  two  words  having  no  meaning — has  been  crammed. 

A  pupil  secures  a  bladder  to  the  receiver  of  the  air  pamp.    Taking  tbfl 
handle  ho  experiences  the  effort  that  moves  the  piston,  withdraws  the  air  un- 
til he  hears  the  roar  and  feels  the  blow  of  the  shivered  membrane.  X<nr 
the  text  book  is  consulted,  ideas  arc  generalized  and  the  understanding  en- 
larged.   Thorough,  definite,  exact  and  unmistakable  is  his  knowledge. 
Now  ho  rises  in  class  to  recite  a  living  knowledge  gained  from  a  personil 
investigation  of  the  subject,  and  not  what  he  is  able  to  reproduce  from 
memory  of  what  some  one  has  said  about  atmospheric  pressure.    It  is  ever  j 
true  that  the  nearer  the  person  is  brought,  by  the  use  of  his  senses,  to  thej 
phenomena  which  ho  wishes  to  know,  the  more  rapidly  does  he  cultivate 
his  faculties,  acquire  method  and  obtain  knowledge.    In  all  education  the  < 
idea  should  precede  the  technical  term  which  designates  the  object.   As  the 
definition  is  the  result  of  certain  physical  processes,  it  must  over  succeed  a 
knowledge  of  the  object  and  not  precede  it.    A  western  school  report  con- 
tains a  recommendation  to  the  school  board  to  place  a  complete  set  of 
weights  and  measures  in  the  primary  departments— these  should  bo  in 
every  school  in  the  state.    Burke  h^ng  ago  said  what  every  practical  teacher 
knows,  "  I  am  convinced  that  that  method  of  instruction  which  most  nearly 
approaches  methods  of  investigation  is  the  true  method."    How  does  such 
a  knowledge  and  discipline  compare  with  the  weak,  pallid  and  hollow  words 
recited  by  the  pupil  who  has  only  seen  the  text  book  I  Incomprehensible 
as  may  bo  tlio  association  of  the  intellect  and  the  brain,  there  is  no  doubt, 
that,  to  tlic  extent  that  this  organism  is  aiVocted  by  tho  sensation  of  the  dif- 
ferent senses,  does  knowledge  become  more  tangible,  objective,  definite  and 
real.    While  dissecting  a  shark  and  puzzling  over  an  unknown  organ,  I 
asked  Prof.  Agassiz  its  name.      First  find  out  all  that  you  can  about  it, 
then  1  will  tell  you,''  he  answered.    Who  does  not  see  tho  method  and  phi- 
losophy of  teaching  in  this  remark?    At  another  time  he  said:  *'Ihopc 
you  have  brought  no  books,  for  I  don't  want  you  to  read."      When  we 
study  books  we  are  prone  to  remove  away  from  tho  things  wo  stndv." 

You  must  consider  things  unknown  to  you  as  unknown  to  science."  With 
regard  to  physical  science  Prof.  Huxley  says  that  mere  text  book  work  is  a 
sham  and  a  delusion,  while  Guiot  has  added  the  warning  that  '*Tho  banoot 
our  school  work  is  tho  confounding  of  knowledge  with  memorization."  it 
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Was  Bacon  who  advanced  and  Btoutly  defended  the  view  that  science  teach- 
ing in  oar  schools  should  be  made  intuitional,  living  and  practical. 

The  pupil  commences  mechanics.    lie  has  studied  no  books  upon  the 
subject.    Ho  places  the  load  at  one  end  of  his  lever — a  bar  of  iron,  or  a 
piece  of  board — near  which  is  the  support  or  fulcrum,  and  his  hand  press- 
ing downward  at  the  other  end;  he  removes  the  support  now  toward  the 
power  and  now  toward  the  load,  measuring  the  distances,  performing  calcu- 
lations and  determining  results — knowledge  in  its  true  and  only  sense  is  ac- 
qalred.    No  more  interesting  sight  can  be  witnessed  than  a  class  of  young 
ladies  and  gentlemen  exercising  the  mental  powers.    By  more  exact  methods 
they  now  proceed  to  ascertain  the  well  known  law  of  the  lever.  How? 
^ot  by  such  mystical  conceptions  advanced  by  Aristotle,  that  such  a  motion 
of  the  lever  is  in  accordance  with  nature,  and  such  a  motion  is  contrary  to 
nature,  but  by  the  method  of  Archimedes  who  first  gave  us  the  law — by  ab- 
solute experiment.    Let  us  note  that  in  the  study  of  the  lever  the  senses  of 
t,be  pupils,  the  faculties  of  mind  have  been  exercised  and  disciplined  by 
bringing  them  into  direct  contact  with  the  objects  of  knowledge,  instead  of 
^bat  some  one  says  about  them.    The  observer's  powers  have  been  em- 
ployed, the  habit  of  attention  gained  and  the  necessity  of  exactness  felt.  Ho 
has  applied  his  power  of  comparison,  generalizations  have  followed  and  the 
understanding  has  been  enlarged.  He  has  seen  the  problem  and  felt  the  ob- 
stacles, and  strengthened  by  the  conquest  and  cheered  by  his  successes,  ho 
is  fresh  for  another  subject. 

Now  to  the  teacher's  work.  What  has  he  done?  Exhibited  the  experi- 
ments to  his  class?  Xo.  Exercised  his  own  faculties  instead  of  his  pupils? 
3fo.  Has  he  imparted  any  information?  No.  Crammed  his  pupils  ?  No. 
Then  what  has  ho  done?  He  has  most  marvellously  kept  his  mouth  shut. 
I  am  daily  more  convinced  that  the  work  of  the  teacher  is,  primarily,  not  to 
impart  knowledge  but  to  abstain  from  imparting  knowledge.  Stated  difler- 
ently,  successful  teaching  is  that  kind  of  direction  which  enables  the  pupil 
to  acquire  for  himself.  But  life  is  short,  says  one,  and  the  much  in  the 
little  which  it  is  possible  to  learn,  requires  time.  Shall  the  pupil  bo  aban- 
doned to  aimless  and  uncertain  trial,  to  the  fate  of  fortune,  to  the  haphaz- 
ard successes  of  the  laboratory  for  the  acquisition  of  knowledge  ?  Kepler 
"Wrought  thirty  years,  successivel}-  testing  nineteen  differeuL  hypotheses, 
before  he  discovered  the  form  of  the  planetary  orbits,  while  the  world  has 
"been  many  thousand  3'ears  in  learning  the  nature  of  combustion.  It  is  here 
t^hat  the  directing  power  of  the  teacher  avails  in  placing  thu  pupil  in  the 
Way  that  he  may  acquire  for  himself. 

I  am  satisfied  that  the  most  of  the  work  of  pupils  should  consist  of  an 
exercise  of  faculties,  instead  of  memorizing  the  finished  knowledge  of  those 
who  have  obtained  it  b}"  such  exercise ;  that  one  of  the  principal  aims  should 
l>e  the  acquisition  of  method  ;  that  these  mental  processes  should  be  concen- 
trated upon  the  objects  which  alone  develop  them;  that  a  knowledge  of  the 
object  should  precede  a  knowledge  of  its  name;  that  a  kuovjVev\^^^ 
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thing  dcfiocd  should  precede  the  definition  ;  that  a  knowledge  of  the  relation 
of  facts  should  antedate  their  form  of  presentation  ;  and  that  eonceplions 
standing  out  in  clear  relief,  should  precede  an  opinion.  Xot  long  hence  wil 
our  text  books  be  founded  upon  the  fact  that  education  is  the  developmen 
of  faculties  by  use,  rather  than  upon  the  theory  that  the  mind  is  an  elastic 
receptacle  that  will  indefinitely  expand  according  to  the  quantity  of  finiehei 
knowledge  poured  into  it.  The  best  that  instruction  can  afford,  and  thi 
aim  with  which  it  should  be  given,  is,  first  of  all,  to  cultivate  the  powers  o 
observation,  analysis,  comparison  and  judgment ;  second,  method  of  investi 
gation  ;  third,  knowledge.  Such  a  course  of  teaching  impels  the  student  tc 
examine  an  object  before  him,  instead  of  what  some  authority  says  about  it; 
to  consult  his  own  good  sense  and  experience,  and  to  rely  upon  his  powen 
—the  same  powers  which  he  will  daily  use  through  life — instead  of  coneijfn- 
ing  them  to  the  purleius  fear  and  distrust. 

Knowledge !  knowledge !  is  the  cry  upon  all  hands,  and  teachers  every* 
where  are  more  diligent  in  imparting  it  than  in  developing  the '^muscle and 
brain"  with  which  the  pupil  may  acquire  it  for  himself.  So  wild  and  great 
is  the  rush  for  knowledge,  that  we  have  overlooked  the  psychological  cob- 
ditions  of  its  acquirement,  and  now  find  ourselves  buried  in  the  exclusive 
study  of  books  and  drawing  pictures,  dignifying  the  work  by  such  expren* 
ions  as  "teaching  botany,"  "teaching  zoology."  The  great  want  of  edaea^ 
tional  system  is  method  and  not  knowledge.  The  old  adage  that  "knowl* 
edge  is  power"  has  rightly  been  called  false,  for  it  is  perfectly  true  that  only 
so  much  of  knowledge,  that  has  been  gained  by  the  natural  processesof 
acquisition,  involving  the  use  of  faculties,  is  power.  Teaching  for  the 
sake  of  knowledge  is  the  work  of  the  crammer,  and  it  is  loo  common  that 
solid  acquirements  are  measured,  not  by  the  capacity  to  comprehend,  apply, 
and  originate,  but  to  recite  by  the  yard.  Cram  has  been  very  aptly  defined 
by  an  English  lexicographer,  as  a  species  of  intellectual  feeding  which  is 
neither  preceded  by  appetite  nor  followed  by  digestion.  The  work  of  the 
boy  who  wrote  upon  the  board,  Bacon  wrote  the  *Novum  organnm  and 
the  *  Instrationara  Magna,'  "  is  daily  equaled  at  the  cramming  feasts  where 
are  served  up  such  dishes  as  abridgement,  appositive,  future  perfect,  aux- 
iliary, recurrence,  definitive,  trochaic,  intransitive  and  subsequent.  The 
time  is  fast  approaching  when  the  common  school  will  teach  the  use  of  the 
English  language,  leaving  its  technical  details  and  abstract  philosophy  to 
the  maturer  minds  in  the  higher  schools  of  the  States. 

In  support  of  the  above  views,  let  me  read  from  the  pen  of  Dr.  Whewell, 
"The  most  obvious  method  of  atTecting  this  discipline  of  mind  *  *  *  is  the 
exact  and  solid  study  of  some  portion  of  inductive  knowledge  as  botany, 
geology,  comparative  anatomy  and  chemistry.  But  1  say  the  exact  and  eolid 
knowledge ;  not  a  mere  verbal  knowledge,  but  a  knowledge  that  is  renl  in 
its  character  though  it  may  be  elementary  and  limited  in  its  extent.  The 
knowledge  of  which  1  speak  must  be  a  knowledge  of  things  and  not  merely 
Ihe  names  of  things;  an  acquaintance  with  the  operations  and  production* 
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of  nature  *  ^  and  not  merely  what  has  been  said  about  them;  a  knowledge 
of  the  laws  of  nature  seen  in  Bpccial  experiments  and  observed  before  they 
were  conceived  in  f^encral  terms  *  ^*  *  by  such  study  of  one  or  more  depart- 
ments of  inductive  knowledge  the  mind  may  escaj^e  from  the  thralldom 
and  illusion  which  reigns  in  the  world  of  mere  words." 

What  then  should  form  the  basis  and  material  of  an  educational  system? 
"  Utility,"  "the  demands  of  the  Age,"  ''The  claims  of  the  Past,"  The 
wants  of  the  Future,*'  have  each  been  proposed.  It  is  not  a  little  interest- 
ing to  trace  the  growth  of  the  view  that  the  nature  of  the  mind  itself  should 
form  such  a  basis,  in  the  champion  efforts  of  Comenius,  Bacon,  llousseau, 
Schopenhauer,  Lankoster  and  Rosenkranz,  down  to  our  own  Pestalozzi  and 
Froebcl.  It  should  be  remembered  that  our  theories  of  education  and  the 
science  of  education  are  not  necessarily  synonymous  terms.  To  this  fact 
theories  must  give  room — the  essential  character  of  all  knowledge  is  experi- 
ential. The  strength  of  this  position  is  in  part  illustrated  by  the  fact  that 
he  who  has  never  experienced  bitterness,  transparency  or  an  electric  shock, 
for  instance,  can  never  receive  from  others  more  than  their  empty  names. 
This  knowledge  is  absolutely  incommunicable,  and  it  is  thus  with  all 
knowledge,  which  an  analysis  of  the  character  of  knowledge  abundantly 
proves.  We  may  point  the  way  by  which  the  pupil  may  acquire  it,  but  to 
comninnicate  new  truth  is  utterly  impossible.  "How  then,"  says  one,  "  are 
we  able  to  tell  a  person  what  he  did  not  know?"  We  can  not.  lie  who  is 
able  to  understand  or  receive  the  proffered  information  must  do  so  by  mar- 
shaling his  past  psychical  experiences  in  the  order  mentioned  by  the  in- 
formant. Should  it  contain  a  single  item  or  element  that  has  not  been  ex- 
periential with  the  learner,  he  is  in  the  fog,  and,  no  matter  how  great  his 
anxiety,  utterly  incapacitated  to  accept  (understand)  it.  More  important 
than  all  other  facts  and  stranger  than  any  fiction  does  the  bearing  of  this 
truth  have  upon  our  educational  system.  The  illustration  and  proof  of 
this  position  would  lead  us  to  consider  the  nature,  office  and  certainty  of 
symbolic  knowledge,  which  our  time  will  not  allow,  but  it  may  be  satisfac- 
torily wrought  out  by  each  individual  teacher.  Our  conclusion,  then,  is 
that  the  advancing  knowledge  of  the  pupil  depends  wholly  upon  psy- 
chological experiences,  and  these  in  turn  result  only  from  phj-siological 
ones.  Beside  the  deep,  sate  and  buoyant  sea  of  presentation  we  lie  strand- 
ed, half  wrecked  upon  the  shoals  of  a  so-called  rei)resentative  knowledge. 

If  science  teaching  should  bo  made  practical,  where  is  the  time  for  the 
work?  The  time  when  a  man  can  compass  the  whole  field  of  human 
knowledge  is  past,  for  there  is  scarcely  a  single  department  of  study  that 
can  be  mastered  by  one  individual.  In  the  language  of  a  great  man  (Ag.), 
'*  We  must  be  contented  to  know  littley  but  to  know  that  little  well."  Ilow- 
evor,  when  we  shall  have  lopped  off  that  great  mass  of  useless  stuff,  the  ac- 
quirement of  which  neither  brings  discipline  nor  intelligence,  we  shall 
have  time  to  accomplish  much.  The  most  of  our  mental  arithmetic  drill 
mi|rht  very  sensibly  step  down  and  out  to  make  room  Iot  W\<^  iAeTtv^T\\.^  cA. 
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botany  and  zoology,  while  circulating  dec.  Permutation,  annuities,  duo- 
decimals, principles  of  L.  C.  M.  &  G.  C.  D.,  progression,  the  extraction  of 
the  fifteenth  root,  arbitration  and  the  endless  details  of  geology  and  gram- 
mar, plunder  the  time  which  rightfully  belongs  to  physiology,  natural 
philosophy  and  chemistry. 

Every  performance  of  duty,  every  calculation,  every  forecasting  of  prob- 
abilities, and  every  act  of  life,  is  performed  by  the  judgment  and  not  by  the 
memory.     Science  most  completely  prepares  one  for  this  work.  Many 
branches,  now  excessively  taught,  do  not  afford  a  field  for  the  free  exercise 
of  judgment,  and  largely  such  is  the  character  of  the  classics,  history  and  the 
mathematics.    These  present  inviting  range  on  the  sole  condition  that  the 
pupil  admits  certain  facts,  definitions  and  axioms,  and  from  these,  not  losing 
sight  of  them  for  a  moment,  *'ho  advances  in  the  groove  of  thought,"  which 
has  been  so  unkindly  marked  out  for  him.    It  is  noticeable  thai  the  prob- 
lems in  arithmetic  contain  only  those  factors  necessary  to  a  solution.    To  a 
certain  extent  ho  loses  his  personality,  while  his  individuality  is  not  only 
hemmed  in  by  boundary  walls  but  is  finally  swallowed  up  by  the  authority 
of  the  teacher,  and  the  well  picketed  gulf  of  the  lexicon.    In  life,  the  facts 
with  which  he  deals  have  been  classified  by  no  kindly  hand,  and  among 
these  diverse  interests,  conflicting  elements,  the  strange  objects  and  the 
stranger  phenomena,  he  stands  perplexed,  confused,  and  well  nigh  power- 
less.   Each  person  commands  the  art  of  reasoning  to  the  extent  that  he  has 
not  learned  its  formula*,  varieties  and  rules,  but  practiced  them  (whether  or 
not  they  have  been  definitely  formulated).    The  formation  of  judgments  and 
the  processes  of  reasoning  arc  practiced  by  the  race,  inexactly  by  the  many,  i 
tolerably  by  some,  and  correctly  by  a  few.    Science  appeals  to  individual  | 
reason  and  individual  responsibility;  its  truths  arc  determined  by  no  author- 
ity but  nature  herself;  it  furnishes  a  knowledge  of  what  is  and,  to  a  limited 
extent,  what  is  not ;  it  teaches  us  to  distinguish  what  is  known  and  what  is 
probable,  and  to  know  facts  as  distinguished  from  their  various  interpreta- 
tions.   Dr.  Porter  says  that  in  the  education  of  the  judgment  science  has  no 
equal.    How  many  problems  in  life  there  are,  w^hose  solution  depending  only 
upon  judgment,  awaits  a  master  mind — corporal  and  capital  punishment, 
8ufl:Vage,  legislation,  recreative  amusements,  Sunday  laws,  rights  of  citizen- 
ship, capital  and  labor,  prison  discipline,  currency,  intemperance,  taxation 
and  Prof.  Tico.    Only  the  most  thorough  culture  of  the  mental  powers,  by 
use,  can  enable  the  race  to  cope  with  the  ever-increasing  demand  of  civiliza- 
tion, even  in  a  tolerable  manner.  Witness,  too,  the  one  hundred  **isms"  that 
press  their  claims  for  man's  recognition.    One  demands  a  faith  which  rests 
upon  certain  phenomena,  while  the  phenomena  allow  examination  only 
on  conditions  that  forbid  acceptance ;  another,  a  belief  in  the  invariability 
of  the  so-called  natural  laws  whose  universality  investigation  has  rendered 
only  probable  ;  another,  an  uncritical  faith  in  authenticated  history,  whether 
it  accords  with  or  contravenes  the  use  of  good  sense. 
The  present  age  demands  what  the  past  did  not  require,  and  it  is  proba- 
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ble  that  the  future  will  not  be  satisfied  with  that  which  satisfies  us.  Educa- 
tional requirements  change  and  systems  grow.  It  has  not  been  long  (1771) 
since  the  University  of  Salamanca  refused  the  admission  of  physical  science 
on.  the  ground  that  Newton  taught  nothing  that  would  make  a  good  logician 
or  metaphysician,  and,  as  for  Gassende  and  DesCartes,  they  do  not  so  well 
agree  with  revealed  truth  as  Aristotle  does.'*  The  present  age  demands 
that  both  science  teaching  and  scientific  teaching  shall  permeate  the  whole 
educational  system,  not  for  its  discipline  alone,  but  for  its  other  results.  He 
who  believes  that  they  should  become  something  more  than  mere  "op- 
tional "  .studies  upon  the  ground  of  mere  utility,  assumes  a  not  impregnable 
situation,  but,  if  it  can  be  shown  that,  while  it  serves  the  purpose  of  use,  it 
embraces  a  thorough  discipline  of  the  faculties  and  contributes  to  intelli- 
gence, it  has  my  support. 

The  new  fields  of  inquiry,  of  striking  and  exhaustless  interest  opened  up 
by  scientific  researches,  astonish  by  their  number,  gratify  by  their  fresh- 
ness, and  captivate  by  their  singular  attractions.  Thanks  to  the  balance  of 
Coulomb,  the  achromatic  of  Dollond,  the  micrometer  of  Gascoyne,  the 
dividing  engine  of  Rameden  and  the  chronometer  of  Harrison,  the  world 
has  extended  its  field  of  research  into  the  realms  of  matter  and  meditation 
300,000  to  400,000  times  as  far  as  was  known  to  Middle  Age  life  and  the  old 
Chaldeans.  The  millionth  of  an  inch  in  space  and  the  millionth  of  a  second 
io  time  are  noted  with  accuracy.  Davy  said  that  nothing  so  much  tends  to 
the  advancement  of  knowledge  as  the  application  of  a  new  instrument, 
while  the  historian  of  science  (Whewell),  refers  every  great  intellectual  ad- 
vance in  education  to  the  eftect  of  some  scientific  discovery.  Is  it  not  very 
probable  that  the  acquisition  of  these  now  fields  are  preceded  by  close  ap- 
plication? And  is  it  not  probable  that  occupation  in  these  fields  of  inquiry 
should  not  result  most  favorably  to  the  mental  capital  of  the  state  and 
country?    1  will  not  mention  the  departments  of  science — it  embraces  life. 

One  of  the  principal  advantages  resulting  from  the  scientific  pursuit  of 
science,  is  the  ability  to  suspend  judgment  or  to  reserve  it,  until  an  examina- 
tion of  the  case  has  been  made.  Hourly  is  the  student  of  science  compelled 
to  practice  the  advice  of  Jacotot  to  his  pupils  at  Louvain.  '-In  all  your 
learning  do  homage  to  the  authority'  of  facts."  How  easy  in  life  it  is  to  see 
those  facts  which  favor  our  views  of  any  subject,  and  how  conscientiously 
do  we  fail  to  see  the  application  or  parallelarity  of  those  which  oppose 
them.  Multitudes — not  all  of  them  outside  of  our  profession — are  ever  ready 
to  pass  judgment  and  draw  conclusions  at  first  sight,  in  a  very  dogmatic 
manner,  neither  thinking  of  the  necessity  of  an  investigation,  nor  know- 
ing oven  the  laws  of  an  examination.  They  neither  realize  the  unreliability 
of  testimony,  the  urgency  of  timely  precaution  nor  the  nature  of  evidence. 
Who  does  not  see  the  profound  abyss  between  the  knowledge  that  an 
examination  should  be  made  and  the  ability  to  make  that  examination  ;  be- 
tween the  knowledge  that  precautions  and  allowances  must  not  be  over- 
looked, and  the  untrained  ability  to  act  with  prudence  audaWovf  V\V\\  >isix'i'iVj\ 


betweisn  tbc  knowledge  that  all  factors  must  b@  collected  and  clftsdified,  and 
the  ability  to  coUcet  and  claj^sify  them.  In  the  light  of  Ihose  facts  flcieuce 
Btudies  again  appeal  to  U8  for  a  change  ot  Tonm  from  the  **  optionar' to 
the  **  required  "  tourse  in  the  turricuiura  of  education.  EeBervation  of 
judgment  is  almost  unknown,  and  he  who  pmctices  it  is  considered  mulish 
and  intolerably  ignorant.  So  very  common  is  the  unconsidered  judgnjcut 
that  it  h  very  probable  we  need  not  ImvQ  the  town  of  Scdalia  to  lind  buu. 
dreds  who  accept  or  reject  the  theorjr  of  Darwin  with  eqaal  certainty  aad 
confidence,  neither  of  whom  pretends  to  know  anything  of  embryology, 
Btructurai  differences  and  affinittcd  of  ^^eoloi^Me  history.  So  thoroxigh  is  ibis 
popular  delusion  that  wo  mast  have  some  settled  opinicn,  that  most  any  of 
our  unprofeseional  neighbors,  at  the  first  request ,  will  not  hesitate  long  beforif 
axpressing  his  opm ion  upon  the  fluidity  of  the  earth's  interior,  the  re&alt 
of  the  eastern  war,  the  nature  of  the  sun  s  heat  supply,  or  SnolTs  discovery 
of  the  relation  of  incidence  to  the  trigonometrical  properties  of  the  line,  Tbt 
time  is  not  far  distant  when  it  will  be  confiidered  that  he  who  makes 
tions  ought  to  bo  competent  to  investigate  them.  These  evils — not  harmless 
in  their  character — cannot  be  corrected  until  a  radical  change  is  effected  m 
our  course  of  instruetton.  The  order  of  mental  processes  is  based  upon  tie 
perceptions;  fr>m  these  perceptions,  manifold  in  variety,  conceptions  are 
formed  ;  the  consideration,  comparison  and  discrimination  of  conceptions 
from  the  reasoning  process,  and  from  this  is  derived  the  final  judgment  or 
conclusion.  If  any  of  these  procesfice  have  been  incomplete  or  wanting,  lo 
that  extent  is  tho  conclusion  vitiated  or  worthless.  From  a  mistaken  view 
of  the  antecedents  and  character  ot  knowledge,  we  have  the  popular  dolu* 
aion  that  by  simply  reading  definitions  and  generalizations  in  science,  we 
thereby  become  scientitic  men^  in  full  possession  of  scientific  minds^ 
able  to  see  the  full  scope  and  bearing  of  scientific  research,  ea- 
do  wed  with  full  authority  to  draw  its  boundary  lines  and  make 
alt  needi^ul  and  necessary  restrictions.  But  the  result  of  simplj' 
reading  science  is  far  different  from  this.  The  convincing  power  of 
a  conclusion  drawn  from  the  domain  of  science  is  felt  and  known  by  an  ex- 
perimental knowledge  of  the  data  upon  w^hich  the  generalization  rests.  Iti* 
lie  onfy^  who  l^as  had  this  experience,  that  knows  the  intricate  and  obscure 
phenomena,  the  grand  evidences  and  the  mRZj  labyrinth  leading  up  the 
luminous  track  track  to  knowledge.  The  real  and  potential  value  of  knowl- 
edge obtained  by  the  developing  effects  of  experience  clashing  with  the 
alternately  hopeless  and  treasured  theory  of  a  loved  ancestryj  obtained  bj 
the  tortuous  and  tentative  ways  of  truth -loving  zeal^  can  not  be  picked  up 
by  the  purposing  nut  gatherer  of  knowledge.  Simple  memorizatiou  of 
facts  or  their  relations  is  neither  tho  acquisition  of  science  nor  scientific 
power.  If  science  includes  the  classification  of  facts  it  equally  includes  the 
dassification  of  experiences.  WheUi  then,  a  public  speaker  expresses  his 
opinion  quite  confidently  upon  a  conclusion  in  science,  before  even  a  Vm- 
ited  amount  of  confidence  can  be  given,  the  listener  is  compelled  to  astr, 
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not  whether  ho  is  a  Mahommodan,  Greek,  Christian,  Paulist,  Deist,  Ration- 
alist or  soft  money  man,  but  whether  he  knows  of  what  ho  is  speaking  or 
has  simply  read  up  on  the  subject. 

I  wish  to  point  out  an  intellectual  result  of  science  teaching,  which,  in 
its  general  character  is  felt  rather  than  professed.    Under  the  attentive  eye 
of  the  student  the  electric  current  slowly  decomposes  the  water,  but,  be  the 
quantity  little  or  great,  the  volume  of  hydrogen  obtained  is  always  exactly 
twice  as  great  as  the  volume  of  oxygen.    Repeating  the  experiment,  under 
all  possible  conditions,  the  result  does  not  vary.    He  tries  rain  water,  salt 
water,  the  water  from  springs  and  rivers,  but  with  the  same  unvarying  pro- 
portion of  two  to  one.    Reversing  the  process  of  analysis,  he  takes  two  gills 
of  hydrogen  and  mixing  it  with  one  gill  of  oxygen,  and  applying  the  heat 
they  condense  to  form  water  again.    Again  he  uses  the  same  quantity  of 
hydrogen,  but  two  gills  of  oxygen;  heat  is  applied,  the  same  quantity  of 
water  is  formed,  but  his  extra  gill  of  oygen  remains.    What  can  prevent 
this  student  from  the  belief  that  the  water  is  not  only  constant  in  its  com- 
position, but  that  the  force  which  binds  its  elements  together  is  constant 
and  invariable.    He  next  takes  common  salt  and  has  found  by  exhaustive 
experiments  that  of  every  58^  pounds,  23  pounds  are  a  peculiar  metal,  so 
light  that  it  not  only  floats  upon  water  but  vividly  burns  on  it,  and  that  the^ 
remaining  35i  pounds  are  a  stifling,  green  and  poisonous  gas.    By  various 
decompositions  and  recompositions  he  finds  that  the  proportions  are  invari- 
ably uniform.    Thus  he  studies  the  various  facts  and  phenomena  of  nature 
—the  fall  of  bodies,  the  resistance  of  fluids,  the  correlations  of  heat  and  mo- 
tion, the  interdependence  of  the  two  kingdoms  of  life,  and  stands  convinced 
—self  convinced — of  the  principle  of  uniformity  in  the  action  of  forces  and 
the  universality  of  law.    This  idea  has  taken  no  slight  hold  of  him.    It  is 
Dot  a  hollow  profession  to  be  used  when  convenient,  but  it  is  a  part  of  his 
mental  life,  entering  into  every  consciousness.     In  no  case  has  an  atom  of 
matter  terminated  its  existence,  and  nowhere  has  nature  appeared  in- 
consisjtent  or  capricious,    Forces  may,  at  times,  have  eluded  his  search,  but 
natare  never  impresses  him  as  extravagant  and  monstrous.    The  conclu- 
woDs  of  uniformity  in  the  processes  of  nature  become  knowledge  in  its  true 
and  only  sen.se,  as  it  is  founded  in  perceptions,  generalized  into  conceptions, 
^roa^ht  into  reason  and  solidified  into  an  indubitable  conclusion.  From 
theae  studies,  he  consistently,  necessarily  infers  the  existence  of  uniformity 
in  other  departments  of  human  thought,  no  matter  how  great  the  authority 
to  the  contrary.    The  scientific  study  of  nature  powerfully  predisposes  to 
tW  idea  that  order  reigns  throughout  creation,  unmistakably  eflecting  a 
**^te  of  mind  that  sees  in  the  unknown  an  exhibition  of  law  instead  of 
tl'ance,  stability  instead  of  vacillation,  order  instead  of  entanglement,  and 
sincerity  instead  of  duplicity.    Science  teaching  requires  the  student  to 
observe,  analyze  and  compare;  to  combine  and  separate  experiences ;  to 
*^arch  for  the  source  of  feelings;  to  question  the  views  which  he  once  held 
^''now  holds ;  to  enlarge  the  requisites  for  proof;  to  BUBpcwd  jwOl^xw^wX. \ 
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revise  with  impartiality.  It  is  such  discipline  that  develops  the  healthfa! 
and  manly  condition  of  mind  that  sees  folly  and  stupidity  in  that  narrow 
dogmatism  which  represents  doubt  as  essentially  sinful. 

It  is  not  probable  that  mankind  will  soon  agree  about  the  phenomena 
that  surround  and  embrace  life.  The  pick  of  rational  investigation  has  too 
recently  commenced  its  descent  into  the  rich  placers  of  the  great  unknown. 
Although  the  spirit  of  intolerance  has  not  entirely  made  its  exit,  the  habit  of 
constantly  appealing  to  the  sources  of  knowledge,  which  requires  us  to  lay 
aside  old  prejudices  and  yield  to  candid  investigation,  will  effectually  effect 
a  good  work,  the  importance  of  which  we  cannot  now  realize.  The  habitual 
examination  of  nature  with  instruments  "appropriate  to  its  study"  cannot 
fail  to  produce  a  marked  advance.  I  say  "appropriate  to  its  study"  for  all 
possibilities,  probabilities  and  facts,  must  be  derived  directly  from  the  objects 
to  which  they  relate.  The  Archbishop  of  Salzburg  was  certain  of  the  im- 
possibility of  the  globular  form  of  the  earth,  as,  otherwise,  a  world  of  hu- 
man beings  would  be  beyond  the  reach  of  salvation.  Theological  argu- 
ments are  instruments  of  power,  but  their  leverage  must  be  confined  to  the 
work  for  which  they  are  fitted.  In  the  minds  of  some  the  impossibility  of 
the  globular  form  of  the  earth  was  settled  by  the  certainty  that  those  peo- 
ple upon  the  other  side  cannot  see  Gabriel  when  he  shall  come  to  us. 

We  have  not  far  to  look  back  to  find  such  phenomena  as  lightning,  eclip- 
ses, the  rainbow,  explained  by  inferring  the  agency  of  evil  spirits  and 
theological  conditions  ;  and  still  more  recently  do  we  see  the  volcanic  eruptions 
of  Vesuvius  brought  (?)  to  a  condition  of  repose  before  the  august  statue  of 
St.  Jannorius  carried  through  the  streets  of  Naples,  followed  by  an  insensate 
procession  of  its  citizens,  and  to-day,  on  the  cro\vded  coasts  of  Sicily,  we 
witness  reverence  upon  bended  knee,  with  lowered  heads  and  folded  arms, 
at  the  approach  and  passage  of  the  public  teacher  along  the  streets.  So  pro- 
found has  been  the  belief  that  evil  spirits  tamper  \vith  matter,  setting  aside 
its  laws  a^ad  intriguing  with  men  and  old  w^omen  that  we  need  feel  no  sur- 
prise at  the  persecution  of  the  ancient  philosopher,  because  he  stated  that 
the  sun  may  be  as  large  as  all  Greece  (Airy).  When,  too,  we  recall  the  all 
but  unanimous  belief  that  the  study  of  matter  materializes  our  conceptions, 
and  induces  skepticism,  hereticism,  and  sinful  doubt,  we  are  better  able  to 
repress  the  feelings  rising  within  us,  while  contemplating  Servetus  '^roast^ 
ing  for  two  hours  at  the  stake  prepared  by  Calvin,  begging  "for  the  love  of 
God  that  they  would  put  on  more  wood,  or  end  his  torture."  Science  Teach- 
ing solves  the  problem  of  toleration,  for  our  ability  to  exercise  it  depends 
not  upon  loved  and  honest  professions,  but  upon  exactly  the  same  laws  as  the 
faculties  of  generalization  and  reason.  "We  may  read  the  conditions  of  per- 
ception and  the  laws  of  reason,  but  to  perceive  with  accuracy,  and  to  reason 
with  ability,  requires  a  discipline,  a  use  of  these  faculties  upon  the  objects 
which  exercise  them.  Likewise,  ^ve  may  see  the  propriety  and  justice  of 
toleration,  but  the  ability  to  tolerate  when  toleration  is  most  needed,  follows 
only  an  exercise  of  the  moral  sense  upon  objects  that  call  it  into  real  use. 
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"CLEOPATRA'S  NEEDLE."* 

Tho  obelisk  known  as  Cleopatra's  Needle"  is  of  great  historical  inter- 
!St,  because  it  had  sculptured  upon  it  the  history  of  a  man  who  quarried  i1 
rom  the  old  quarries  of  Sycne  (tho  modern  Assouan),  and  tho  reason  why 
le  quarried  it.  There  were  few  monuments  extant,  so  far  as  wo  know, 
svhich  could,  like  this,  date  back  3,400  year.  In  addition  to  its  historical 
interest,  however,  the  obelisk  in  question  was  of  interest  to  enginoers, 
in  consideration  of  the  means  which  were  resorted  to  in  order  to 
quarry  and  transport  in  safety  such  a  huge  monolith.  Cleopatra's  Keedle 
was  not  alono  among  obelisks,  and  possessed  no  peculiar  features.  In  poini 
of  size,  it  stood  only  about  eighth  or  ninth  on  the  list  of  obelisks  wit! 
which  wo  were  acquainted.  The  largest  of  which  we  knew  was  tho  La- 
teran  Obelisk  in  Rome,  which  was  brought  by  the  Romans,  with  aboul 
twenty  smaller  ones,  from  Egypt,  as  tho  most  curious  objects  they  could  laj 
hold  of  to  decorate  their  imperial  city.  Tho  Lateran  Obelisk  had  a  heighi 
of  something  like  ninety  feet,  and  was  ten  feet  six  inches  square  at  tho  base 
whereas  Cleopatra's  Needle  w^asonly  sixty-nine  feet  threo  inches  high,  with 
a  base  of  seven  feet  square.  Ten  years  ago,  when  the  lecturer  was  in  Egypt 
his  attention  was  especially  directed  to  this  obelisk,  which  he  saw  lying  Id 
the  sand  on  the  shore  at  Alexandria.  lie  dug  around  it  and  under  it  foi 
the  purpose  of  examining  it,  and  it  appeared  to  bo  little  the  worse  for  weai 
except  that  two  of  its  sides  were  somewhat  weatherworn,  and  did  not  re 
tain  the  jiolish  which  still  existed  on  the  other  two  sides.  Nevertheless,  tht 
hieroglyphic  inscriptions  were  quite  distinct  enough  to  be  read  by  the  learned 
in  these  matters,  and  it  therefore  retained  its  history  as  clearly  as  on  the 
day  when  it  was  set  up  by  Thothmes  III.,  circa  1400  B.  C.  Egypt  in  those 
days  was  the  leading  country  of  the  world,  not  only  in  arts  and  commerce, 
but  in  learning  and  science,  and  to  her  great  university  of  Ileliopolis  came 
Strabo,  Pliny,  Ilerodotus,  and  others.  Thothmes  went  to  the  old  quarries 
of  Syene  for  tho  material  of  his  obelisks.  From  these  quarries  for  genera- 
tions before  him  tho  Egyptians  had  been  accustomed  to  sculpture  those 
great  blocks  of  granite  which  even  to  this  day  were  our  wonder  and  admir- 
ation. Tho  granite  of  Syene  was  micaceous  and  somewhat  coarse  in  tex- 
ture and  pinkish  in  color,  and  in  the  quarries,  to  tho  present  day,  there  ex- 
isted an  obelisk,  half  cut  out,  much  larger  than  any  other  we  knew  of. 
That  obelisk,  if  it  had  ever  been  completely  quarried  and  set  up,  would 
We  been  ninety-six  feet  high  and  about  eleven  feet  square  at  the  base. 
The  proportion  of  height  of  these  obelisks  to  tho  square  of  base  was  gen- 

*A  paper  read  before  the  Civil  and  Mechanical  Engineers'  Society. 
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erally  about  ten  to  one,  or,  in  other  words,  the  height  was  about  ten  times 
the  square  of  the  base.    The  hieroglyphics  on  "  Cleopatra's  Needle"  were 
I  from  two  feet  to  three  feet  long,  cut  two  inches  deep  and  three  inches  or  four 
inches  broad,  so  that  they  could  be  read  from  a  distance  of  fifty  or  sixty 
yards.    The  inscription,  besides  recording  the  virtues  and  power  of  Thoth- 
mes,  recorded  that  the  obelisk  when  setup  was  tipped  with  gold.    This  fea- 
featurc  was  of  course  gone,  but  there  was  a  slight  lodge  round  the  point  at 
the  top  which  was  no  doubt  made  to  receive  a  gold  tip,  or  one  of  bronze 
gilt.    On  the  top  of  the  obelisk  of  Luxor  at  Paris,  which  the  French  brought 
from  Egypt,  there  was  a  similar  ledge  or  groove.    The  inscription  on  Cleo- 
patra's Needle  did  not  say  in  what  city  that  obelisk  was  set  up.    Some  ac- 
counts had  it  that  it  was  first  erected  at  Thebes,  and  was  afterwards  re- 
moved by  ilamescs  to  Memphis.    Bo  that  as  it  might,  it  was  ultimately  re- 
moved to  the  ancient  city  of  Ileliopolis.    The  site  of  that  city,  once  tlio 
Oxford  and  Cambridge  of  the  world,  and  at  that  time,  it  may  be  presumed, 
covered  with  magnificent  buildings,  now  presented  one  of  the  most  astound- 
ing spectacles  which  could  bo  witnessed.    Nothing  remained  but  a  green 
plain,  in  the  center  of  which  was  a  solitary  obelisk,  opposite  to  which  once 
stood  the  stone  now  known  as  ^'Cleopatra's  Needle."    The  latter  was  sub- 
I  ,  sequently  removed  to  Alexandria.    How  it  came  to  be  thrown  down  in  its 
:  1  present  position  nobody  knew.    It  had  been  conjunctured  that  an  earth- 
!:  quake  was  the  cause  of  its  overthrow,  but  it  was  much  more  likely,  Mr. 
'  •  Dixon  thought,  that  it  was  thrown  down  to  get  at  the  bronze  tortoise  on 
'  which  it  was  believed  all  these  obelisks  were  placed.    In  1798  the  French 
j,  conquered  Egypt,  and  they  laid  their  hands  on  everything  that  was  valu- 

■  able  or  invaluable  in  the  country.  They  carried  off  an  enormous  quantity 
:  of  Egyptian  remains,  and  they  proposed  to  carry  off  the  Kosetta  stone  (now 
'■  in  the  British  Museum),  Cleopatra's  Needle,  and  other  antiquities.  Before 
;  they  could  do  so,  however,  they  were  driven  out  of  Egypt  by  the  English, 

and  at  the  conclusion  of  that  brilliant  campaign,  in  which  Sir  Ralph  Aber- 
^  crombio  fell,  a  great  eftbrt  was  made  to  secure  Cleopatra's  Needle,  which 
\  would  when  erected  in  London,  form  a  fitting  monument  of  one  of  the  most 
\  brilliant  campaigns  in  which  English  arms  had  ever  been  engaged.  The 
\  army  subscribed  four  or  five  days  pay,  and  assisted  by  the  navy,  took  steps 
*;  to  remove  the  obelisk.    They  had  hardly  commenced,  however,  ere  the  red- 

tape  and  pipeclay  of  those  days  sent  forth  an  order  to  desist  in  the  attempt, 
i  as  such  work  would  be  destructive  of  discipline  and  of  the  accoutrements 
[  of  the  men.     So  the  ubclisk  remained  where  it  was.    When  Mehemet  Ali 
J  assumed  the  reins  of  power,  he,  wishing  to  please  George  III,  2)resented  the  | 
:  Rosetta  stone  and  many  of  the  principal  objects  in  the  Egyptian  Court  of  | 
:  the  British  Museum,  together  with  Cleopatra's  Needle,  to  the  English  na-  \ 

tion.     The  British  Government,  however,  had  always  declined  meddling 

with  this  obelisk,  although  roi^eatedly  urged  to  bring  it  over.    The  expense 

■  involved  was  made  the  great  obstacle,  although  even  so  utilitarian  a  man  as 
"^'*«»eph  llume  proposed  to  spend  the  national  money  in  bringing  over  the 
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CDbcHsk,  and  contended  that  the  money  would  bo  well  spent  for  such  an  ob- 
ject. The  cost  of  bringing  over  the  obelisk  has  been  estimated  in  years 
Sono  by  at  £100,000,  but  Mr.  Dixon  said  he  was  confident  that  the  cost 
^ould  not  exceed  one-eighth  or  one-tenth  of  that  sum.  Eventually  the 
Sritish  Government  had  renounced  the  gift.  Jlcccntly,  as  was  well  known, 
Dr.  Erasmus  Wilson,  F.  R.  S.,  had  magnificently  come  forward  and  had  of- 
fered to  find  the  money  if  Mr.  Dixon  would  undertake  the  engineering  do- 
t:ail8  involved  in  the  transport  of  the  obelisk  to  England.  ThatoflTor  had  been 
accepted.  The  Kedhivc,  on  being  spoken  to  on  the  subject  by  Mr.  Fowler, 
bis  Highnesses  chief  engineer,  and  who  was  now  in  Egypt,  said  he  should 
be  plea.sed  to  seethe  obelisk  removed  to  England  if  the  Government  would 
■accept  it  on  behalf  pf  the  nation.  This  the  government  has  consented  to 
do,  and  it  has  again  been  presented  to  England  through  our  Consul-General 
in  Egypt.  Nothing  now  remains,  therefore,  but  to  remove  the  obelisk  to 
England. — John  Drxox,  C.  E.,  in  Vaji  JS'ostrand's  Engineering  Magazine, 


DESICCATED  EGGS. 

It  is  already  well  understood  that  if  albumen  or  white  of  egg  be  slowljr' 
dried  in  mass,  or  be  dried  rapidly  at  too  high  a  temperature,  a  product  or 
Knaterial  will  bo  the  result  which  is  of  inferior  and  not  uniform  character 
OP  quality.  Also,  that  if  the  yelk  of  eggs  be  dried  in  mass,  slowly  or  rap- 
idly, the  result  will  be  a  material  or  product  inferior  in  quality,  not  uniform 
Ln  structure,  difficult  of  solution,  and  of  little  value  for  the  ordinary  uses  of 
fcJie  yelk  of  eggs.  If  batter  of  eggs  composed  of  the  whites  and  yelks  to- 
Bpthor  be  dried  in  mass,  the  result  lacks  uniformity  and  solubility;  and  if 
either  of  these  products,  .so  obtained,  be  subsequently  ground  or  pulverized, 
fcjr  any  known  process,  the  mealy  result  so  obtained  is  of  inferior  quality,  is 
elow  of  solution  in  water,  and  docs  not  possess  several  of  the  imj^ortant 
properties  of  the  fresh  shell  eggs. 

To  meet  this  diflicult}',  the  idea  of  the  desiccation  of  eggs  in  rotation  or 
Agitation  under  the  blasts  of  air,  either  heated  or  otherwise,  has  been  va- 
fc'lously  applied  during  a  long  time  past,  both  in  this  countrj-  and  in  EuropCf 
fcatthe  difticulty  mainly  encountered  has  been  that  of  producing  a  material 
Oapable  of  being  preserved  in  diflercnt  climates,  of  being  readily  and  com- 
t^lotely  <Iissolved,  and  of  being  applied  to  the  principal  uses  and  purposes 
^or  which  the  egg  may  be  applied  before  desiccation. 

The  natural  egi^  contains,  in  varying  proportions,  a  certain  oil,  hereinaf- 
ter spoken  of  as  the  oil  of  the  cgi:.    This  oil  is  a  very  important  constituent 

the  egg.  It  is  innocuous  while  in  its  natural  con<lition — that  is.  in  utj- 
^isturbed  combination  with,  or  relation  to.  the  other  i)arts  of  the  organism 

the  egg,  its  i)roportion  thereto  being  relatively  small. 

When,  however,  this  oil  is  set  free  by  any  process,  ii  ra])idly  becomes 
^ncid,  highly  offensive,  and,  in  fact,  acrid,  and  is  a  most  \>(>W\\\.  vv^iVlx'^vi 
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agent  in  affecting  the  deterioration  and  decomposition  of  the  other  pans  of 
the  egg  with  which  it  may  be  brought  in  contact. 

If,  during  the  process  of  desiccation,  the  material  to  be  desiccated  is  al- 
lowed to  rise  in  temperature  above  a  certain  point,  hereinafter  indicatei 
the  oil  of  the  egg  contained  in  the  more  solid  parts,  or  which  is  not  in  sus- 
pension or  emulsion,  but  is  in  more  perfect  combination  with  the  other  cod- 
stituents  of  the  egg,  particularly  that  in  the  yelk,  and  so  in  the  batter  coin- 
posed  in  the  yelks  and  whites,  is  set  free  to  a  greater  or  less  extent,  accord- 
ing to  the  freshness  and  vitality  of  the  eggs  used  and  the  degree  of  sock  . 
heat.  It  lias  also  been  ascertained,  by  experiment,  that  the  temperature 
which  this  result  follows  varies  at  different  times.  The  causes  apparentlj 
depend  upon  bfiromotric  and  other  conditions  of  the  atmosphere  aswelli 
the  state  of  the  thermometer.  Such  a  result  has  usually  followed  whenenr 
the  material  has  been  raised  above  85°  Fah.  The  highest  temperaturett 
which  Mr.  W.  O.  Stoddard,  of  New  York  city,  who  has  made  a  special  stdf 
of  this  subject,  has  been  able  to  subject  the  material  without  that  result  fol- 
lowing was  92°  Fah.;  but  tl^at  was  under  exceptional  atmospheric  eonfr 
tions,  and  ho  considers  a  much  lower  temperature  than  85°,  and,  if  possibly 
than  80°,  very  desirable  for  safety,  and  essential  to  commercial  succeisii 
the  manufacture.  Indeed,  his  own  operations  have  been  conductedati 
temperature  not  to  exceed  80°. 

Mr.  Stoddard  has  lately  patented  (May  8,  1877)  a  device,  the  objectJ 
which  is  to  regulate  and  control  the  temperature  of  the  eggs,  or  partso^ 
^gg^;  01*  batter  of  eggs,  or  other  material  during  the  process  of  desiccatioi! 
so  as  to  prevent  the  development  or  freeing  from  the  more  solid  parto' 
such  material  of  the  oil  of  the  egg  not  held  in  suspension  or  emulsion, be- 
ing much  the  larger  j)art  of  all  the  oil  contained  in  the  egg,  and  afterward 
to  eliminate  from  the  product  derived  such  small  portions  of  the  oiloftbi 
egg  as  may  have  been  held  in  suspension  or  emulsion,  or  may  havebetf 
set  free  in  the  process  of  manufacture.  The  granulated  or  mealy  product 
which  is  thus  obtained  will  then,  he  claims,  retain  and  protect  its  proper  pro- 
portion of  the  oil  of  the  egg,  even  if  exposed  to  a  much  higher  tempcratui* 
than  that  above  mentioned. 

To  obtain  the  object  thus  substantially  set  forth  while  employing  for titf 
process  of  desiccation  a  drying  blast  of  warm  air,  he  employs  for  the  rota- 
ting surface,  on  which  such  desiccation  is  produced,  a  hollow  cylinder, cone, 
frustrum  of  a  cone,  or  other  surtace  which  may  be  artificially  cooled  bj 
means  of  ventilation  or  evaporation  in  the  interior  while  the  material  wilb- 
in  is  actively  agitated. — Scientific  American. 


LIGHT-EMITTING  FLOWERS. 


The  power  of  emitting  light  has  been  found  to  bo  possessed  by  several 
flowers.    The  daughter  of  the  great  Swedish  naturalist,  Linn^us,  was  ^^nt 


A  MINE  OF  LIQUID  SULPHUR. 


315 


to  amaso  herself  in  the  summer  twilight  by  setting  fire  to  the  inflammable 
atmor^phere  which  surrounds  the  essential-oil  glands  of  the  Fraxinella.  One 
sultry  summer  evening,  when  sitting  in  the  garden,  she  was  very  much  sur- 
prised to  notice  the  flowers  of  a  group  of  nasturtiums  emitting  luminous  ra- 
diants, and  she  observed  the  same  thing  occur  on  several  subsequent  even- 
ing? in  June  and  July,  17()2.    The  same  phenomena  has  also  been  observed 
by  several  naturalists,  but  almost  exclusively  in  connection  with  yellow  or 
onnge-colored  flowers,  such  as  the  sun  flower,  the  marigold,  poppies  and  the 
Cknnge  lily.    The  following  account  of  interesting  observations  of  some  of 
tbcse  luminous  flowers  is  given  by  Dr.  Phipson  :    **The  Swedish  naturalist 
Prof.  Ilaggern.  perceived  one  evening  a  faint  flash  of  light  dart  repeatedly 
Crom  a  marigold.    Surprised  at  such  an  uncommon  appearance,  he  resolved 
feo  examine  it  with  attention,  and,  to  be  assured  that  it  was  no  deception,  ho 
placed  u  man  near  him,  with  orders  to  make  a  signal  when  ho  observed  the 
light.    They  both  saw  it  constantly  at  the  same  moment.    The  light  was 
Wkost  brilliant  upon  marigolds  of  an  orange  or  flame  color,  but  scarcely  vis- 
ible upon  pale  ones.    The  flash  was  frequently  seen  on  the  same  flower  two 
f>r  three  times  in  quick  succession,  but  more  commonly  at  intervals  of  several 
■ninutes.    When  several  flowers,  in  the  same  jilace,  emitted  this  light  to- 
gether, it  could  bo  seen  at  a  considerable  distance.    This  j^henomenon  was 
Mmarked  in  July  and  August  at  sunset,  and  for  half  an  hour  when  the  sky 
■^ns  clear;  but  after  a  rainy  day,  or  when  the  air  was  loaded  with  vapors. 
:sothing  of  it  was  to  be  seen.    On  the  18th  of  June,  1857,  about  10  o'clock  in 
"^e  evening,  M.  Fries,  the  well-known  Swedish  botanist,  while  walking  along 
in  the  Botanic  Garden  at  Upsal,  remarked  a  group  of  poppies  (Papaver  ori- 
tutale),  in  which  three  or  four  flowers  emitted  little  flashes  of  light.  Fore- 
"Warned  as  he  was  by  a  knowledge  that  such  things  had  been  observed  by 
others,  he  could  nothelpbelievingthathe  wassuftering  from  an  optical  illusion. 
"'However,  the  flashes  continued  showing  themselves,  from  time  to  time,  dur- 
"  tog  three-quarters  of  an  hour.    ^1.  Fries  was  thus  forced  to  believe  that 
'  what  he  saw  was  real.    The  next  day  observing  the  same  phenomenon  to 
'  occur  at  about  the  same  hour,  he  conducted  to  the  place  a  person  entirely 
ignorant  that  such  a  manifestation  of  light  had  ever  been  witnessed  in  the 
*  vegetable  world,  and,  without  relating  anything  concerning  it,  he  brought 
his  companion  before  the  group  of  pop2)ies.    The  latter  observer  was  soon 
in  raptures  of  astonishment  and  admiratiotion.    Many  other  persons  were 
then  led  to  the  spot,  some  of  whom  immediately  remarked  that  the  'flowers 
were  throwing  out  flames.*    It  is  chiefly  in  the  summer  months  that  the 
€raii4f*ion  of  light  from  flowers  is  seen,  and  generally  during  twilight.    It  is 
Mid.  however,  that  flashes  have  also  been  noticed  in  the  morning,  just  before 
^ttorise.    The  light  emitted  is  always  most  brilliant  before  a  thunder-storm." 
^Ltisure  Hours. 


A  Mine  op  Liquid  Sulphur. — In  the  vicinity  of  San  Marti  no,  near  Pal- 
•fino.  Sicily,  a  mine  of  liquid  sulphur  is  being  worked  -,  or,  \\\  oU\qt 
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largo  collections  of  the  substance  are  being  made  at  points  where  it  flows 
from  fissures  in  the  rocks,  in  quantities  of  from  four  hundred  to  five  hundred 
weight  per  day.  The  sulphur  comes  from  a  burning  mine  within  the  moun- 
tain ;  and,  in  order  to  give  it  time  to  cool,  so  as  to  admit  of  gathering  it,  the 
outlets  are  frequently  closed  for  brief  periods.  Quite  recently  on  openiDg 
one  of  these  closed  fissures,  it  was  found  that  the  sulphur  had  disappeared 
and,  in  order  to  renew  the  flow,  it  was  suggested  to  tunnel  down  toward  the 
mine.  Hardly  was  the  work  begun,  however,  before  the  pressure  in  the  rear 
of  the  obstructing  mass  became  too  great  for  the  latter  to  withstand,  and^ 
terrific  explosion  ensued,  hurling  the  workmen  into  the  air,  killing  five  ani|  ^ 
wounding  badly  six  more. 


Diamond  Hunting  in  Georgia — Col.  Lowman  and  Dr.  Stephenson  ani 
washing  for  diamonds  and  rubies  near  the  city,  and  have  no  doubt  of  8n^J 
cess.    Col.  Lowman  is  practically  acquainted  with  the  workings  of  the  Bn 
zilian  mines,  and  Dr.  Stephenson  is  known  to  most  of  our  people  as  an( 
perienced  miner  and  mineralogist.    They  are  opening  several  veins  ( 
asbestos,  and  soon  expect  to  open  a  corundum  fissure,  as  the  gold  washinpl 
below  the  hill  yield  several  pounds  weekly  of  superior  corundum,  whicfcl 
justifies  the  belief  that  they  will  find  the  ruby  and  sapphire,  all  of  whicf 
are  chemically  the  same  pure  alumina.    The  specimens  we  saw  are  spl< 
did.    They  also  are  finding  elegant  garnets  and  kyanitcs. — Gainesville  (fir«,)( 
Neves, 


A  remarkable  example  of  rapidity  in  deep  boring  has  lately  been  for-l 
nished  by  the  first  bore  hole  put  down  by  a  company  formed  to  search  for  J 
coal  in  Switzerland.    A  depth  of  1.422  feet  was  reached  in  two  months,  in- 
cluding the  reboring  of  the  upper  C40  feet  from  3J  inches  to  7  inches  in  di- 
ameter.   The  work  was  done,  including  all  delays,  at  the  rate  ef  overl,00lj 
feet  per  month,  the  highest  speed  being  nearly  77  feet  in  24  hours.  There-' 
suits  obtained  were  negative,  the  section  showing  about  1,200  feet  of  Per- 
mian strata  resting  upon  old  crystalline  rocks;   but  the  trial  is  only  tha^ 
first  of  a  series. 


A  substitute  for  guni)Owder,  invented  in  England,  is  called  ^'powder  pt-^ 
per."    It  is  paper  impregnated  with  a  mixture  of  potassic  chlorate,  nitrat*, 
prussiatc  and  chromate,  powdered  wood  charcoal,  and  a  little  starch.  It< 
leaves  no  grea.<<y  residue  on  the  gun,  produces  leas  smoke  and  less  recoil, 
and  is  less  impaired  by  humidity,  and  it  is  r)-16ths  stronger  than  gunpowder. 
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E  KANSAS  CITY  ACADEMY  OF  SCIENCE. 

The  society  met  at  their  rooms,  718  Main 
et,  June  26th,  President  B.  T.  Van  Horn  in 
chair.  Minutes  of  last  meeting  read  and 
TO?ed.   Rev.  James  G.  Roberts,  treasurer, 


le  the  following  report : 

Dr. 

>aUDC«  May  21,  1870   $71  50 

aod  dues  May  31, 1876,  to  May  81,  1877...    26  00 

$«J7  50 

L  Cr. 

iber  15,  by  caah  book  f  1  00 

iber  80,  by  apecimen  case   6  30 

Jl,  by  postage,  expressage,  etc   6  00 

nploratloo  of  mounds   10  00 

» iLs,  by  cash  on  hand   74  60 


$97  50 

Judge  West  moved  that  a  committee  of 
«•  be  appointed  to  raise  money  for  library 
1  cabinet  purposes.    Committee— Messrs. 
■t,  Parker  and  Winner. 
On  motion,  Prof.  Parker  was  instructed  to 
trtain  if  the  Kansas  Academy  of  Science 
old  hold  the  next  semi-annual  meeting  of 
nr  ct>ciety  in  Kansas  City. 
Dr.  T.  J.  Eaton  was  appointed  to  read  a  pa- 
r  at  the  September  meeting. 
Dr.  Halley  then  read  a  carefully  prepared 
per  on  "  Heat  as  a  Remedial  Agent,''  which 
pears  in  this  number  of  tne  Review, 
Col  Van  Horn  thought  that  the  Academy 
^  to  continue  their  explorations  of  the 
Mudfl,  and  make  their  investigations  as  com- 
tte  18  poj«ibIe. 

On  account  of  the  the  absence  of  many 
ichers  and  members  of  the  society  from  the 
7 daring  the  heated  term,  the  academy  re-: 
tved  to  adjourn  until  the  last  Tuesday  in 
ytember. 

Co  July  18th  there  arrived  at  the  Union 
^  one  of  the  most  distinguished  scientific 
ploring  parties  that  has  ever  passed  West 

ooDsisted  of  Prof.  Hayden,  chief  of  the 
■ited  States  geological  survey;  Col.  James 
"^^Qson,  of  Washington;  Prof.  Joseph 
^y,  of  the  UniTertity  of  Pennsylvania; 


Prof.  Asa  Gray,  ot  Harvard  University,  and 
other  distinguished  scientists  of  the  United 
States.  They  were  accompanied  by  Dr.  Joseph 
D.  Hooker,  President  of  the  Royal  Society  of 
London,  director  ot  the  new  botanical  gardens, 
etc.,  and  Lieut.  Gen.  Strachey,  of  the  Royal 
Bengal  Engineers,  and  a  member  of  the  coun- 
cil for  India.  These  gentlemen  some  time 
since  made  arrangements,  through  friends  in 
Washington  and  elsewhere,  for  a  tour  of  scien- 
tific research  this  summer  in  Colorado,  Utah 
and  California,  in  company  with  the  above  dis- 
tinguished Americans.  The  result  of  the  tour 
will  be  communicated  on  the  part  of  our  coun- 
trymen, to  the  government  at  Washington,  in 
the  shape  of  reports. 

Gen.  Strachey  has  been  for  many  years  a 
prominent  member  of  the  Royal  Geographical 
Society,  and  is  now  President  of  the  geograph- 
ical section  of  the  British  association  for  the 
advancement  of  science.  He  is  author  of  sev- 
eral books  of  travel,  and  has  a  world-wide 
reputation  as  a  geoprapher.  Mrs.  Hooker  and 
Mrs.  Stachey  accompanied  their  husbands.  The 
former  was  the  widow  of  Sir  William  Jordan, 
an  eminent  naturalist,  and  Mrs.  Stachey  is  the 
daughter  of  Sir  J.  R.  Grant,  formerly  governor 
of  Bengal,  and  at  a  later  period  governor  of  Ja- 
maica. 

At  the  depot  the  party  was  met  by  Judge 
West  and  Dr.  Fee,  of  the  Kansas  City  Acade- 
my of  Seience,  who  exhibited  to  them  a  number 
of  relics  found  in  the  mounds  of  Clay  county. 
They  were  highly  pleased  with  them,  and  spoke 
in  warm  terms  of  the  energy  displayed  by 
Kansas  City  in  establishing  a  museum,  and 
prosecuting  local  scientific  researches.  The 
party  only  remained  about  thirty  minutes,  and 
then  proceeded  west  to  Denver.  The  results  of 
this  extended  scientific  teur,  which  has  been 
thus  arranged,  will,  it  is  believed,  be  of  great 
interest  and  value,  and  these  will  be  attained 
entirely  at  the  private  expense  of  the  distin- 
guished gentlemen  who  compose  the  expedition. 
— Kanm  City  Journal  of  Oommcrtt. 
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The  local  committee  appointed  tt»  make  a r-|  American  Naturalist,  Harper's  Weekly  and 
rangenientri  for  the  twcnly-Hixth  annnal  meotinp^  New  Kemedies,  we  are  highly  gratified  witkthi 
of  the  American  Afsocintion  for  the  A«lvance-,  flattering  reception  it  has  received  fnjnitln. 
ment  of  Soienco,  to  l>c  held  at  Nnshvillc,  Ten-;  press  of  MisRouri  and  KanRas:   The  Leavif; 
nessee,  A^lJIll^t  10,  has  issued  a  circular,  ex-j  worth  Times,  Kannas  Farmer,  Osage  City  F«l| 
press! n<;  the  detcrminntion  to  spare  no  eli'orts  Press,  Chetopa  Advance,  Miami  Kepublio^ 
to  make  thii  the  largest  and  most  interesting' Kansas  City  Journal  of  Commerce,  KamiCi^ 
assemblage  in  the  history  of  the  Association  : Times,  Post  and  Tribune,  Price  Current,  Chaid 
They  expect  tol»e  able  to  furnish  private  enter-' Guide,  Kichmond  Conservator,  the  St.  Josq 
tainment  to  every  member  of  the  Association  Herald,  the  Western  Dispatch,  Caldwell  Seal 
willing  to  accept  it,  to  secure  for  those  who  pre-'nel,  The  Jewel,  Fireside  Guard.  Brookfid 
fer  it  hotel  accommodations  at  reduced  rntCH, -Gazette  and  Columbia  Statesman  have  I 
and  to  arrange  with  the  railroads  for  the  issue. greeted  it  warmly,  besides  several  otben  1 
of  free  return  ticktt««.  an  also  to  provide  tor  such  which  we  have  heard. 

excursions  in  the  vicinity  as  will  render  the-   

meeting  both  ideasant  and  profitable.    The  set  -| 
rctary  of  the  local  committee  is  Professor  J.  BOOK  NOTICES. 

Berrien  Lindsley,  and  Professor  N.  T.  Lupton  TiiF  Annual  Kccobp  of  Science  asd  b 
is  chairman  of  the  committee  on  receptions.;  hustrv,  187t5,  8ol>  pp ,  octavo.  Edited  ^ 
cither  of  whom  may  be  addressed  at  Nashville,.  Si>encer  F.  Baird,  and  published  \ 

-         .    ,  Harper  Brothers,  N.  Y.    Forsalebv  SLs 

for  particulars.    .     Foster  ct  Co ,  $2.00. 

I     As  we  stated  in  the  June  number  oft 
The  invitaii(»n  of  Captain  Ilowgate  to  tlie'i2cnV»r  this  is  the  best  of  the  whole  sd 
merchants  of  the  large  cities  cf  the  Tnited,  which  Prof.  Baird  has  been  editing  for  the  pi 
States  to  assist  i)ccuniarily  tn  his  polar  exp^di-  ^ix  years.    The  general  summary  of  the  pi 
tion  has  been  responded  to  v(  ry  Iil)er:  lly.    The  s:re>s  of  science  and  industry  during  theyi 
contributions  have  been  so  goncrons  that  ho  has^  l>J7<s  occupies  two  hundred  and  thirty  pigl 
been  able  to  procure  tlie  vc-s=.cl  Hiivssary  {thc*'and  each  general  fubject  has  be^n  writienl 
Florence)  and  she  will  sail  uu  the  .(Uh  of  ihi.-  hy  an  eminent  specialist.    Such  an  arraj  i 
month  from  New  Limdon,  wiiero  sbe  is  now  leiirncd  and  talented  writers  U  r.irely  broogU 
beini;  lilted  (»ut  for  her  voyajj;«\    Tlie  olli<  er  t(»  tofrether  in  one  book,  and  their  connectiol 
command  her  i-<  Cm  pin  in  Tyson,  of  the  nurchan:^  with  it,  alone,  assures  exhaustive  research  til 
marine.    He  wa^  navigntor  (^f  tlie  Polaris,  a»ul  the  utmost  accura?y  of  statement.  - 
been  on  Fevoral  polar  expeditions.    The  Kior-      The  remainder  of  the  book,  001)  pigfSil 
ente  is  m:iiino<l  mainly  by  Connecticut  .«-::i'ors.  principally  devoted  to  abstraciH  of  importad 
She  may  stoj)  at  Frobisher'a  straits  up«Mi  her  and  valualde  pajwrs  on  special  topics,  andii 
course,  b  it  her  headquarters  will  be  on  Cum-  l»riof  digests  of  the  more  important  and  uieU 
berland,  where  a  stock  of  supplies  will  l)e  c«»l-  points  in  each.    Every  brancii  of  science  I 
lected,and  a  score  of  I'>(|uimaux  with  d.-^'s  and  lidly  treated,  and  more  information  can  b 
sledges  will  be  enlistfd  for  the  expedition,    li  gained  from  this  Record  concerning  theca* 
Congress  grants  an  appropriation  lor  the  How-  rP"^  history  of  these  branches  than  from  tn; 
gate  colony,  annther  vessel  will  sail  from  New />t*»<'r  single  volume  in  existence.  Nuthil^ 
York  about  July  4,  isTS,  and  join  Captain  Ty-  <^<iual  to  it  is  published  in  the  world,  and 
son  at  Disco  about  August        Then  they  will  ^"^J  '^^  it  adapted  to  the  astronomer,  geolcfij 
strike  north.    Captain  Tyson  recently  stated  ami  chemist,  but  to  the  farmer,  the  artissw  til 
that  he  expected  to  stjiy  in  the  frigid  regions  ^vcn  the  housekeeper.    This  is  shown  by 
until  he  found  the  North  Pole.  chapters  on  Agriculture,  Domestic  and  II< 

ihold  Keonomy  and  Technology,  comprisii 
ninety  pages,  which  contain  information 
Besides  the  complimentary  notices  which. instruction  of  the  most  definite  and  relii 
the  i?crf<«'hasreceivedfromprominentKarttern  character,  based  upon  and  deduced  fromtl 
paperp,  fuch  as  Popular  Science  Monthly,  the.,  xperiinents  and  researches  of  diitingai* 
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iintrles  in  regard  to  such  fa- 
Manurfs,  food  for  animaln, 
Construction  of  buildingn, 
;  and  ventilation,  clothing^ 
the  table:  Printing  and  en- 
X  and  casting,  cleaning  and 
ig,  staining  and  varnishing, 
g  and  the  utilizing'  of  waste 
?ally  worth  more,  directly,  to 
people  than  to  scientists,  be^ 
arc  supposed  to  have  mor« 
indard  works  and  the  special 
ir  respective  branches,  while 
•:*sari!y  more  dependent  upon 
books  of  reference. 


fiKATisE  ON  Lightning  Pro- 
lenry  W.  Spang,  with  illus- 
r»p.,  llamsen  A;  Hafielfinger, 
Pa. 

it  al  treatise  on  electricity  and 
phenomena,  with  plain  com- 
:s  upon  lightning  conductors, 
b.-^ervatiun  and  well-known 
tion  and  object  of  the  author 
i;^htning  rods  in  common  use 
ind  for  the  most  part  con 
prlr,ciples,  'and  to  point  out 
naterials  u-^ed  in  the  construc- 
ftut  h  as  water-pipes,  metal 
»c>s,  may  l>e  utilized  as  safe  and 
jrs.  Tho  chapters  on  protec- 
oil  tanks,  steam  boilers,  ships, 
irle^raph  poles,  are  euiincntly 
y  be  roid  with  arl vantage  by 
»le.  The  author  is  connected 
an«l  writes  from  an  exten- 
with  the  subject  of  electricity 
nic  bearings,  and  not  in  the 
>.itent  lightning-rod." 


)F  AfiRirULTURAL  Ge«»LOGY, 

Cedzio,  M.  8.,  of  the  Kansas 
jral  Colli^Ke.  Wil?=on,  Ilinkle 
uiti  and  New  York.    DO  pp. 

rk,  pref»are<l  for  the  use  of  the 
I,  lellects  great  credit  upon  its 
or,  not  so  much  for  its  pro- 
!  skill  which  he  has  dis])lnyed 
t  what  it  is  intended  for— a 
n  the  Bchoo's.  The  trouble 
l>ooks  <m  the  higher  branches 


of  learning  is  that  they  are  too  erudite,  and 
that  the  learner  fails  to  draw  useful  and  prac- 
tical inferences  from  them.  lie  studies  tho  text 
books,  but  at  the  close  of  his  course,  has  no  idea 
whatever  of  applying  what  he  has  learned  to 
the  ordinary  pursuits  of  life.  This  will  not  be 
the  case  with  those  who  use  Prof.  Kedsie's 
book.  Every  page  has  its  practical  teachings, 
and  the  youth  of  Kansas  are  to  be  congratulated 
upon  having  so  valuable  a  text-book  upon  so 
important  a  eubjeci. 

IIouiw  WITH  Mkn  and  Books,  by  William 
Matthews,  LL.  D.  Chicago:  S.  C.  Griggs 
&  Co.,  1877.    H84pp.  $2.00. 

Professor  Matthews  has  reached  the  top 
round  of  the  ladder  as  a  brilliant  and  graceful 
essayist,  and  his  works  are  read  with  all  the 
interest  ever  felt  in  those  of  Ilazlitt  or  De- 
Quincy  himself.  His  versatility  is  equal  to  his 
brilliancy,  and  he  writes  currenie  ecdamo  on  all 
subjects.  His  treatise  on  **  Words :  their  Uae 
and  Abuse,"  obtained  a  wide  circulation,  and 
received  the  commendations  of  the  most  careful 
critics  in  the  country. 

The  present  work  has  already  passed  to  a 
third  edition,  which  is  at  least  an  indication 
that  the  author's  popularity  is  still  on  the  in- 
crease. The  mechanical  work  of  the  publish- 
ers is  a  model  of  excellence  in  paper,  print  and 
binding. 

Popular  Scienck  Monthly,  August  1877, 
Appleton  &  Co.,  N.  Y.,  pp.  Ili8,  $5.00  per 
annum. 

With  this  numljer  a  change  takes  place  in 
the  editorial  department  by  the  association  of 
Prof.  W.  J.  You  mans  with  the  former  distin- 
tinguished  editor.  Prof.  Fj.  L.  Youmans,  who 
has  so  ably  manajzed  this  indispensable  journal 
for  the  past  live  years.  If  doubling  the  edito- 
rial force  shall  have  the  edect  to  increase  in  the 
•lame  proportion  its  useful  ue^s  and  popularity, 
the  American  reading  public  will  be  fortunate 
indeed.  The  present  number  presents  an  unu- 
sually rich  and  varied  table  of  contents. 


Van  Nostband's  Eclectic  Kngineerikg 

an  Nos- 
annum. 

We  are  much  gratified  to  number  this  val- 
uable journal  among  our  «xeWT\^<eft^  \kw\e»xv 


Magazine,  July  1877,  pp.  9(J,  Va 
trand  &  Co  ,  New  York,  .'^d.OO  per  a 
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safelj  promise  thone'  of  our  reftdcrfl,  who  arelHajden's  Balletina  of  the  Geological  and  G«o- 
iDterested  in  engineering  and  its  kindred  top-  graphical  Surrey  of  the  Territories,  filled  vitk^ 
icf,  frequent  selections  from  its  pages,  which  important  scientific  material,  already  coMth 
will  amply  repay  them  for  the  trouble  of  read-itute  a  very  extensive  library  of  scientific  mol- 
ing. This  is  a  magazine  which  must  be  of  thejographs. 
greatest  interest  to  all  engineers  and  mathema-| 

ticians,  being  made  up  as  it  is  from  all  the  best  PUBLICATIONS  RECEIVED. 

sdenUfic  journals  of  the  world  devoted  to  tliesel     [      receipt  of  all  new  publications  dc/iwn 

specialties.    1^^      editorial  rooms  of  this  Journal  tciUhem 

■knowledged  in  its  earliest  subsequent  issue.  Bi 

New  Remedied  Monthly,  pp.  32,  Wm.  Wood  /|«A^  vUl  confer  a  favor  by  promptly  adtfitmyi 

&  Co.,  New  York,  $1.60  l^y  any  amission  in  this  respect.  AccGmpimlk 

This  is  a  monthly  journal  of  materia  med-jmmorajirfa  of  prices  are  desirable  in  all  coks] 

ica,  pharmacy  and  therapeutics,  and  is  ably  k  nn^^l  Record  of  Science  and  Industry, 
edited  ^    r<«>«i^  ....^i  /^lo.iw^.' 

Rice. 


by  Dr.  Fred.  A.  Castle  and  Charles  |    Harper  Bros.,   $2 


i  Lightning  Protection,  Ciaxton,  Ramsen, 

I    &  Hafflefinger,  H 

Sixth  Annual  Report  of  the  Kansas  City' Agricultural  Geology,  Wilson,  Hinkle 

Public  Schools,  1876-77.  100  pp.   Ram-    &Co,  1 

0ey,  Millett  &  Hudson,  Kansas  City,  Mo 


Hours  with  Men  and  Books,  S.  C.  Griggs 

&  Co.,  

Ethnography  of  Hidatsa  Indians,  Secre- 
tary of  Interior,  

List  of  Elevations,  Secretary  of  1  nterior, 
History  of  American  Bison,  Secretary 

of  Interior,   j 

Bulletins  7  and  9,  National  Museum,  j 

We  learn  from  the  Pret?ideiit'8  report  that  ]    Secretary  of  Interior,   . 

more  than  $8,000  of  the  floating  debt  has  beenjPopularScienoeMonthly,  July  and  Aug ,  i 

paid  off  within  the  past  year ;  that  the  financial  |    Appleton     Co  ,  5  Oil 

condition  of  the  district  has  steadily  improved;  I  Popular  Science  Monthly  Supplement  • 
that  a  handsome  library  has  been  established, |    July,  Appleton  &  Co  ,  3  flO| 


The  public  schools  of  Kansas  City  are  justly 
an  object  of  pride  to  all  good  citizens,  having 
kept  pace  with  its  progress  in  everything  else, 
and  being,  unlike  some  of  our  public  institu- 
tions, substantial  and  excellent,  in  fact  as  near- 
ly perfect  as  good  officers  and  teachers  can 
make  them. 


and  that  the  past  year  has  been  the  most  patis-.E^^lfctic^  Engintering  Magazine,  JuW 

factory  and  Buccessful  year,  BO  far  as  the  work- 4?^° A*'^^'"!'      \\   '    \  \  '  \ 

_    .     'Scientihc  American,  July  and  August, 
mgs  of  the  school  system  are  concerned,  since  j    Mnnn  &  Co., 


its  introduction.  A  high  and  well-deserved 
compliment  is  paid  Professor  Greenwood  and 
the  teachers  under  his  charge,  and  the  report 
closes  with  thanks  to  the  community  for  itn 
unanimity  in  encouraging  and  supporting  the 
Board  of  Education  at  all  times. 


Among  our  most  valued  exchanges  are  the 
Scientific  American  and  Boston  Journal  of  Chem- 
istry, both  of  which  have  at  least  a  national 
reputation  as  the  best  publications  of  their 
class  and  to  both  of  which  we  are  indebted  for 
aome  of  our  most  interesting  selections  at  dif- 
ferent times. 


>  succeeding  numbers  of  Dr. 


New  Remedies,  July,  Wm  Wood  &  Co , 
Boston  Journal  of  Chemistry,  July,  Bil- 
lings &  Clapp,  

Mines,  Metals,  Arts  and  R.  R  Journal, 

July,  C.  E  Ware  &  Co.,  .... 
London  Journal  Applied  Science,  P.  L. 

Simmons,  

We.«*tern  Agriculturist,   Quincy,  Ills., 

July,  "... 

Sixth  Annual  Report  of  the  Kansas  Citv 

Public  Schools.  1870-77. 
Telegraph  Journal,  London,  Haughton 

&Co.,   . 

Monthly  W^eather  Review,  June,  Signal 

Office,  Washington,  

Phrenological  Journal  and  Science  of 

Health,  August,  1877,  N.  Y.,  .   .  . 
Druggists'  Circular  and  Chemical  Ga- 
zette, L  V.  Newton,  M.  D.,  ... 
Library  Table,  H.  L.  Hinton  A  Co ,  . 
Kansas  Farmer,  J.  K.  Hudsoo,  .  .  . 
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THE  WYANDOTTE,  KANSAS,  GAS  WELL. 
(BY  THE  EDITOR.) 

Natural  combustible  gas  has  been  known  in  various  countries  from  remote 
es,  and  is  believed  by  most  observers  to  result  from  the  decomposition  of 
^anic  substances,  though,  in  many  instances,  the  sources  of  this  gas  have 
found  to  be  in  geological  formations  below  the  coal  strata,  and  especi- 
y  are  such  gases  frequently  found  in  salt  wells  and  mines. 

The  most  celebrated  natural  fountains  of  gas  are  located  in  the  tertiary 
'mations  of  the  rocky  peninsula  on  which  the  Eussian  city  of  Bachu,  on 
e  shores  of  the  Caspian  Sea,  is  built.  Through  these  strata  large  quanti- 
6  of  naptha  and  petroleum  issue,  while  volumes  of  inflammable  gas  are 
astantly  evolved,  giving  to  the  locality  the  name  of  the  "Field  of  fire." 

the  Szlatina  salt  mine  (Hungary.)  illuminating  gas  issues  at  a  depth  of 
metres  below  bank  from  a  marly  clay,  which  is  interspersed  between  the 
•ers  of  rock  salt.  This  has  been  known  since  1770,  and  the  gas  is  now 
lected  and  used  for  lighting  up  the  mine.  In  the  province  of  Szu  Tchhouan, 
ina,  illuminating  gas  issues  from  borings  made  for  rock  salt,  and  is  con- 
►'ed  in  bamboo  tubes  to  the  furnaces,  where  it  is  used  for  lighting  purposes 
d  evaporating  the  brine.  Similar  phenomena  are  described  as  existing 
Arbcla,  in  Central  Asia,  and  at  Chittagong,  in  Bengal. 
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l€i  the  Western  Hemisphere  such  {>heiiom8ti&  are  by  no  means  rare.  In 
Nova  Scotia,  for  iuBtancc,  in  one  of  the  coal  mines,  at  a  depth  of  180  feet  i 
volume  of  water  was  suddenly  thrown  forth  with  the  greatest  TioleDCC, 
*'The  wholo  mine  appeared  to  he  thrown  in  a  &tat€  of  regular  mineral  feh 
mentation.    The  gaa  roared  as  the  miner  struek  the  coal  with  hie  pickj  it 
would  go  off  like  thci  report  of  a  pietol,  and  at  ttmee  it  would  burst  pieces  of 
coal  off  the  solid  wall.    Though  no  particular  exhibition  of  gaa  waa  seea  it 
the  Burfaco  before  the  coal  waa  reached  in  the  shaft  the  river  over  its  lineof 
j?ut-crop  was  suddenly  thrown  into  a  state  of  violent  ebullition,  and  the  gai 
could  he  inflamed  upon  the  surface  of  the  water.    It  also  eollect<jd  in  boln 
dug  in  the  river  bank,  and  being  fired,  would  burn  for  monthi,  unless  ta- 
tioguishcd. 

Similar  gas  bursts  have  been  experienced  at  salt  wella  in  New  York, 
Fcnnsylvaniaj  Ohio,  Virginia,  and  elsewhere  in  the  United  States,  and  ts 
fleveral  inatances  the  e&caping  gas  has  been  utilixeil  for  illuminatiDg  towM^ 
heating  dwellings,  boiling  salt  water  and  beating  blast  furnaces. 

The  gas  well  at  Wyandotte,  Kansas,  described  below,  is  located  akdil 
one  mile  above  that  city,  and  not  more  than  three  miles  in  a  direct  lia* 
Irom  the  court  house  in  this  city.  Upon  visiting  it  last  week  we  werii# 
unfortunate  as  to  find  the  occupant  of  tho  premises  away  from  home,  aai 
no  one  who  could  give  any  definite  information  regarding  it,  Wewei^, 
however,  shown  into  the  house  and  there  found  it  burning  in  the  cooklfl| 
stove,  and  saw  it  lighted  up  as  for  illuminating  purposes.  It  burns  fr^ly 
without  perceptible  odor  and  gives  a  clear,  soft,  light  of  about  tbree-fourtii^ 
the  power  of  our  ordinary  manufactured  gas.  Tests  made  by  competent 
experts  show  that  thero  m  no  sulphur  or  carbonic  acid  present  in  it,  mi 
that,  in  all  respects,  it  is  exceptionally  pure.  The  water  has  a  strong  sallow 
taste  and  contains,  apparently,  a  large  proportion  of  carbonate  of  iroB. 
Professor  T*  J.  Eaton,  of  this  city,  will  shortly  mako  an  analysis  of 
gas  and  water,  when  we  shall  be  able  to  glTe  the  exact  facts.  The  w: 
of  the  subjoined  report,  Mr.  N,  McAlpine,  is  an  old  citizen  of  Wyandoti 
close  observer  and  a  most  reliable  gentleman.  He  has  taken  a  deep  inters 
in  this  gas  well,  and  the  statements  made  by  him  may  be  relied  upon  im- 
plicitly. There  can  be  no  question  as  to  the  value  of  this  discovery  to  the 
people  of  this  vicinity,  and  we  confidently  expect  that  this  gas  will  epeedilj 
be  utiliBed,  both  for  domestic  illuminating  and  heating  purposes,  as  wcli  ss 
in  the  varioua  manufacturing  establishments  in  Kansas  Cityj  Wyandotte, 
Hosedale  and  Armstrong. 

WtANDOTTi:,  KjiNfSAS,  August  9,  1871 

TA^o.     Ckuie,  E»q,,  Editor  WeHetn  Memn*: 

While  reading  an  account  of  the  lola  gas  well  and  analysis  of  its  min- 
water,  in  the  last  number  of  your  valuable  publication,  it  occurred  t^> 
writer  that  you  would,  perhaps,  deem  worthy  of  an  insertion  in  the 
liw  a  description  of  the  natural  gas  well  (almost  at  your  door)  in  Wj- 


iroB. 
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This  gas  well  was  discovered  by  a  company  prospecting  for  coal,  about 
three  years  ago.  After  boring  a  five  inch  hole  to  the  depth  of  four  hun- 
dred feet,  the  operator  reported  the  drill  as  having  passed  through  a  twen- 
ty-eight  inch  vein  of  bitaminous  coal.  Just  then  the  workman  at  the  drill 
vras  astonished  to  hear  a  bubbling,  rumbling  sound,  roaring  like  distant 
tliunder.  It  was  the  gas  freeing  itself  fVom  confinement  below,  and  forcing 
fthead  of  it  a  large  body  of  salt  water,  as  high  as  the  top  of  the  derrick 
drenching  the  driller  completely.  Ever  since  then  the  pressure  of  the  gas 
continues  to  force  the  water  in  jets  to  the  surface.  This  mineral  water,  al- 
though never  advertised,  is  very  much  used,  with  good  effect  by  invalids, 
both  near  and  far,  and  the  gas  (carburetted-hydrogen)  has  been  escaping 
into  the  atmosphere,  75,000  feet  daily,  or  enough  to  light  a  very  large  city, 
ever  since. 

In  Pittsburg,  Pennsylvania,  three  of  the  largest  rolling  mills  for  the 
nanufacture  of  iron  have  been  supplied,  for  the  past  three  years,  with  nat- 
ural gas  exclusively  for  light  and  fuel ;  the  gas  being  conveyed  in  a  seven 
inch  pipe  from  one  well  in  the  oil  regions,  a  distance  of  twenty-one  miles. 

This  Wyandotte  gas  is  used  by  the  Company  in  the  furnace  for  raising 
(team,  and  by  the  owner  of  the  farm  where  the  well  is  located  for  cooking 
uid  light.  The  g&s,  whether  flowing  or  burning,  is  almost  odorless.  Its 
entire  flreedom  from  sulphur  renders  it  highly  adapted  for  the  reduction  of 
lilver  and  gold  ores.  Sometime  ago  the  Kansas  City  press  advocated  the 
policy  of  capitalists  forming  a  company  for  the  purpose  of  reducing  at  this 
railroad  centre,  Eocky  Mountain  ores,  as  is  done  at  the  works  at  Omaha. 
To  mottied  men  who  contemplate  embarking  in  such  an  enterprise,  it  will 
be  information  to  know  there  is  a  hydrogen  gas  belt  in  this  vicinity. 

Notwithstanding  a  coal  vein  of  sufficient  thickness  to  pay  was  discovered, 
the  company  has  concluded  to  abandon  coal  mining  for  the  present,  with  its 
attendant  heavy  cost  for  elevating  coal  from  a  deep  shaft,  and  utilize  this 
iew  gas  fuel  which  rises  from  the  depths  to  the  surface  of  the  earth  of  its 
own  accord  and  with  pressure  enough  to  force  itself  in  any  direction 
desired. 

It  is  not  only  suitable  for  heating  purposes,  but  is  very  valuable  for 
light;  it  bums  with  a  clear  bright  flame  without  purification,  and  is  free 
hm  the  disagreeable  odor  accompanying  coal  gas. 

It  is  similar  to  the  gas  used  for  so  many  years  to  light  Fredonia,  N.  Y„ 
tud  other  towns  located  in  the  oil  regions  of  Pennsylvania.  Scientific  men 
who  have  visited  this  well  give  as  their  opinion  that  the  gas  is  produced  by 
Redistillation  from  coal  shale  and  other  minerals  by  the  internal  heat  of 
he  earth,  and  that  the  supply  is  inexhaustible. 

The  company,  afler  obtaining  the  exclusive  right  to  light  Wyandotte  and 
Unsas  City,  Kas.,  for  the  term  of  20  years,  built  a  tank  and  gas  holder  hav- 

a  capacity  of  40,000  cubic  feet  daily.  Eecently  they  have  enlisted  some 
f  your  Kansas  City  capitalists  in  their  favor,  who  will  furnish  the  gas  mains 
'iT  the  purpose  of  conveying  the  gas  to  light  said  towuft,  aiid  xAXatcl^cV^^ 
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Kansas  City,  Mo.  No  company  manufacturing  gas  from  coal  can  cui 
long  with  one  supplied  by  Nature  with  gas  free  of  charge. 

Some  parties  who  have  collected  statistics  from  the  gas  producing  rc 
of  New  York,  Pennsylvania  and  Virginia,  contend  that  this  natural  ga 
iness  is  capable  of  being  developed  to  an  unlimited  extent,  and  we  p 
that  in  the  near  future  the  people  of  Kansas  City  will  be  furnished  in 
houses  with  this  light,  clean,  new  fuel,  free  from  dirt,  smoke  and  ashc: 

Below  find  statement  of  thickness  of  each  stratum  passed  throui 
reported  to  us  by  the  man  in  charge  of  the  drilling  : 


..inche 


Soil  12 

Blue  limestone   1 

Clay  Shale   7 

White  lunestone    13 

Bituminous  shale..   3 

White  lunestone  10 

Shale  .....t  ~   2 

Limestone   9 

Grey  fossil  rock   3 

Clay  shale  16 

Black  flint   4 

Shale   6 

Limestone  i  19 

Shale   5 

Limestone  13 

Shale   3 

Limestone   2 

Shale   3 

Limestone   7 

Clay  shale  57 

Sandstone  24 

Ked  shale   2 

Sand  rock   (5 

Streaks  of  shale,  sand  and  soapstone  20 

Clear  soapstone  12 

Lime  and  soapstone  -  10 

Red  shale   8 

Conglomerate    S 

The  amount  of  water  forced  up  by  the  gas  will  fill  a  pipe  1^  inches 
ameter,  running  constantly. 

The  illuminating  quality  of  the  gas  was  tested  by  Dr.  Woodward' 
tometer,  and  as  it  comes  from  the  well  it  is  equal  to  twelve-candle  \ 
At  a  small  cost  it  can  be  purified  so  as  to  make  it  sixtcen-candle  pow 

The  water,  I  believe,  has  been  analj'zed  by  Dr.  Eaton.  The  brine 
strong  enough  to  justify  the  manufacture  of  salt.  It  is  presumed  a  sti 
vein  of  brine  may  be  had  by  deeper  boring.  The  water  is  highly  i 
mended  by  invalids,  who  have  used  it  for  its  medicinal  properties.  It 
to  contain  a  large  per  centage  of  iron.  It  also  acts  as  an  easy  aperier 
performs  several  other  cures  too  numerous  to  mention. 

This  company  comtemplate  an  extensive  mineral  bath  establish 
with  hot,  cold  and  swimming  baths.         Very  respectfully  yours, 

N.  McAl 


Sand  and  clay  

Blue  clay  shale  

Dark  conglomerate  

Limestone  

Coal,  (some  gas  here)  

Light  clay   " 

Clay  shale,  alternate  hard  streaks.... 

Magneeian  limestone  

Bituminous  shale  

( Here  tremendous  flow  of  gas  and  salt 

Good  bituminous  coal  .... 

Clay,  slate  and  sand  

(Here  much  salt  water.) 

Sandstone  

Coal  incl 

Hard  limestone  4  a. 

Shale  

Hard  fossil  rock  

Coal  

Very  hard  limestone  

Shale  

Hard  limestone  

Coal  inche 

Fire  clay  

Red  clay  or  mineral  paint  

Hard  limestone  fossil  

Bitamiaoud  shale  
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MECHANICS  AND  ENGINEERING. 


TORPEDO  WARFARE. 
COMPILED  BY  THE  EDITOR. 

The  magnitude  to  which  this  once  universally  contemned  system  of 
naval  warfare  ha8.attained  recently,  renders  it  important  to  the  general  reader 
"^liat  the  whole  subject*  be  condensed  into  a  single  article,  which  has  been 
Attempted  in  this  chapter. 

The  earliest  submarine  machine  for  blowing  up  ships,  of  which  we  can 
find  any  account,  was  invented  in  1776,  by  David  Bushnell  of  Connecticut^ 
who  called  it  the  torpedo  or  "American  turtle,"  from  its  peculiar  shape,  and 
Was  designed  to  destroy  the  British  shipping  during  the  Eevolutionary  war. 

1805  Ilobert  Fulton  designed  torpedoes  on  a  somewhat  similar  plan,  which 
Were  also  employed  for  the  destruction  of  British  vessels  during  the  war  of 
^812.  In  1854  the  Eussians  employed  torpedoes  in  the  Baltic  Sea  during 
*lie  Crimean  war,  and  during  the  American  rebellion  of  1861  they  were  fre- 
quently used  on  both  sides. 

Until  a  very  recent  period  but  two  classes  of  torpedoes  have  been  used, 
:  Those  self-explosive  upon  contact  with  the  attacked  vessel,  and  those 
^©pendent  for  exlposion  upon  an  electric  current  supplied  from  the  shore; 

it  may  be  added  that  until  very  recently  their  use  has  been  followed  by 
^©ry  meagre  and  unsatisfactory  results. 

The  government  of  the  United  States,  however,  within  a  few  years  past, 
devoted  much  time  and  expended  largesumsof  money  in  improving  and 
"^rfecting  the  topedo  system,  and  since  the  outbreak  of  the  war  between 
^Ussia  and  Turkey  the  subject  has  received  far  more  attention  than  ever 
^fore  from  all  nations.    The  inventors  of  England  and  France  in  particular 
^^ve  expended  a  vast  amount  of  ingenuity  upon  such  machines.  The  result 
all  this  is  a  development  of  submarine  warfare  to  an  extent  which  seems 
^bout  to  offset  the  value  and  importance  which  has  hitherto  been  set  upon 
^niimenso  guns  and  steel-plated  armors  for  ships  of  war.    Torpedoes  have 
^en  contrived  to  meet  pretty  much  all  the  requirements  of  naval  warfare, 
^nd  may  bo  classed  us  follows :  Harbor  torpedoes,  Spar  torpedoes,  Ilarvey 
(towing)  torpedoes,  Whitehead  (fish)  torpedoes  and  the  Lay  torpedo. 

**The  Harbor  torpedo  is  a  sort  of  sunken  mine,  exploding  either  by  contact 
•^i*  electricity.  If  these  are  judiciously  laid  down  around  a  harbor  or  anchor- 
age, the  approach  of  hostile  ships  will  be  rendered  impracticable,  provided 
^'ways  they  are  protected  by  shore  batteries  or  armed  ships  to  prevent  re- 
moval. Every  channel  may  be  barred  by  these  hidden  mines,  and  they  may 
made  so  powerful  that  any  ship  under  which  they  explode  is  sure  to 
^^comc  hopelessly  disabled.    They  are  fastened  to  and  held  in  their 


tions  by  anchors  or  stockades.  The  bnrsting  charge  canaials  of  gnnpowd^er. 
g\xn  cotton  or  d jnamitc  ;  and  the  ease  or  ahell  is  cither  made  of  iron  or  wood 
in  Char]  OS  ton  harbor,  old  steam  boilers  were  freqncnlly  used.*' 

*'The  Spar  torpedo  is  fastened  to  the  end  of  a  spar  from  15  to  38  feet  hng, 
and  explodes  also  either  by  electricity  or  contact.  A  most  remarkable  ei* 
peri m en t  was  recently  made  at  Cherbourg,  Franco,  with  spar  torpedo?*, 
carried  by  a  litUe  vessel  called  the  Thorncy croft,  which  was  almost  submi* 
rine.  A  very  Bmall  part  of  it  was  above  water,  but  it  was  of  sufficitni 
fitrength  to  carry  engines  and  two  lateen  sails,  and  it  was  worked  hjh 
lieutenant,  two  engineers  and  a  pilot.  The  French  Admiral  had  two  disabled 
ships  in  succession  towed  out  to  sea  at  a  speed  of  H  knots  an  hour*  The 
Thorneyeroftp  however,  was  able  to  go  at  the  rate  of  19  knots  an  hear,  a  rati 
not  attained  by  any  vessel  in  the  squadron.  She  very  soon  caught  up  witi 
her  prey,  delivered  her  blow  with  a  Spar  torpedo,  which  projected  from  hei 
bow  and  rebounded.  A  rent  as  big  as  a  house  was  made  in  the  aide  of 
©hip  attacked  and  she  sank  at  once.^' 

*'The  Italian  government  has  already  carried  out  this  idea  in  the  coa- 
fltrnction  of  her  formidable  new  ironclads,  Dandolo  and  Duilio.  The  vemli 
are  fitted  in  their  sterns  with  sort  of  armored  dry  dock,  harboring  a 
torpedo  steamer.  As  soon  as  the  services  of  the  latter  are  required,  the  fl 
dock  is  filled  with  water  and  opened  and  the  little  craft  rashes  out  at  tiii 
enemy,  returning  to  her  safe  berth  after  her  mission  has  been  fnlfillod  " 

**The  Harvey  (towing)  topedo  was  invented  by  an  Engii&b  officer  in 
it  was  soon  adopted  by  nearly  all  the  other  navies,  and  probably  will  be  ei- 
clusively  used  in  general  actions  at  sea  as  least  liable  to  injure  a  frieodlj 
vessel  in  the  melee.  The  Harvey  torpedo  is  towed  upon  the  surface  of  th« 
water  by  a  wire  rope  towline  from  a  derrick  end  of  the  yard  arm  over  or 
against  the  enemy;  and  just  before  reaching  the  ship  to  he  destroyed  thii 
towlino  is  slackened,  and  the  torpedo,  being  heavier  tfaan  water,  divea  undir 
it.  When  in  this  position  the  explosion  is  effected  by  means  of  a  mechanicil 
firing  bolt  striking  down  upon  a  pin  as  soon  as  certain  levers  of  the  torpedo 
come  into  contact  with  the  bottom  of  the  target,  This  torpedo  can  also  be 
made  to  explode  by  electricity.  Two  different  forms  are  used  for  atarboard 
and  port.*' 

'^Whitehead  (fish)  torpedoes.  This  invention  is  the  secret  and  property 
of  the  British  Admiralty,  but  the  following  details  have  leaked  out :  ibm 
torpedoes  resemble  in  shape  a  cigar,  pointed  at  both  ends,  and  are  18  f^ 
long  by  two  feet  in  diameter.  The  inside  is  divided  into  three  different 
compartments:  First,  the  head,  which  contains  a  charge  of  350  pounds  ol 
gun  cotton  and  the  pistol  or  detonator  to  explode  it;  secondly,  the  baimnee 
chamber,  which  con  tai  n  s  a  contr  i  van  ce  for  setti  ng  i  t  so  as  to  remai  u  at  any  depUi 
at  which  it  is  wished  to  travel  under  the  water  line;  and  lastly,  the  air 
chamber  which  contains  the  engines  and  the  compressed  air  to  drive  them. 
The  after  end  supports  the  screws — ^a  right  and  left  handed — which  propi 
*he  torpedo  and  are  made  of  the  finest  stceL    The  air  chamber  is  tested  to  iht 
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of  1,200  pounda  on  the  square  JDCh,  aUhougb  for  service  it  is  onlj 
0  800  pounds.  The  Whitehead  torpedo  eau  be  made  to  go  at  the 
of  20  knots  for  1^000  yards,  and  at  any  depth  that  is  desired,  from  one 
t  to  30  feet  It  can  bo  set  to  explode  either  on  striking  an  objeot  or  at 
articular  distance  under  1,000  yards — in  artillery  language,  either  by 
uitslon  or  a  time  fuse.  It  can  also  be  mi  so  that  if  it  misses  the  object 
ed  at,  it  will  go  to  the  bottom  and  explode  at  half  cock  or  come  to  the 
oa  half  cock  so  as  to  be  recovered,  as  it  has  buoyancy  enough  just  to  float 
tbe  surface  oi  thejwater  when  not  in  motion.  It  is  tired  trom  what  is 
led  an  impulse  tube,  which,  out  of  a  frame  fitted  to  the  port,  discharges 
e  torpedo  into  the  water.  It  can  be  fired  above  the  water,  but  will  at  once 
to  the  depth  it  is  set  for,  and  then  go  straight  to  the  objectj  no  matter 
m  fast  the  ship  from  wliich  it  is  discharged  is  going*  or  bow  fast  the  object 
ed  at  may  be  sailing  or  steaming/' 

"Properly  speaking,  the  Lay  torpedo,  the  invention  of  Mr.  Lay,  pur* 
d  by  the  United  J^tatcs  government,  is  not  a  torpedo,  but  a  very 
niously  devised  submarine  torpedo  boat  fitted  with  a  spar  torpedo.  This 
haa  the  advantage  of  not  requiring  any  crew  on  board,  but  in  other  par- 
-ulars  is  capable  of  great  improvemcnta.    The  motive  power  consists  of  ao 
*ue  driven  by  carbonic  acic  gas  and  a  screw  propeller*    The  boat  is  en- 
ely  submerged^  and  is  steered  and  in  other  respects  controlled  by  meani 
an  electric  battery  on  shore  connected  with  her  by  a  cable  which  is 
ied  up  in  her  hold  and  pays  out  as  she  moves  away.    Her  location  is  indi* 
ted  above  the  surface  of  the  water  by  a  flag,  so  as  to  enable  the  operator 
direct  her  course.    The  greatest  defect  of  the  Lay  torpedo  ie  the  want  of 
tsd.    The  United  States  government  stipulated  for  a  speed  of  nine  statute 
'|«8  p€r  hour,  but  the  maximum  speed  actually  attained  at  the  late  trial 
"p,  wUen  it  was  steered  by  Lieutenant  R.  B.  Bradford,  U.  S»  N*,  showed 
ftly  an  average  of  6  60  miles  per  hour,  so  that  a  ship  attacked  would  only 
re  to  lower  her  boats  and  let  them  row  between  the  approaching  torpedo 
d  the  shore,  and  cut  the  cable^  which  would  leave  the  torpedo  at  their 

The  English  papers  notice  the  invention  by  Bev.  Mr.  Ramus  of  a  new 
rpedo  called  a    rocket  float,"  propelled  at  the  rate  of  275  miles  per  hoiir» 
a  distance  of  four  miles,  on  the  surface  of  the  water*    The  apparatus  is 
escribed  as  a  timber  or  iron  vessel,  the  bottom  of  which  is  a  series  of  in* 
ined  ptanes.    In  the  head  is  the  explosive,  and  enough  gun  cotton  can  be 
ried  to  blow  up  the  largest  iron-clad  in  existence^  while  the  rocket,  by 
he  combustion  of  which  the  craft  is  impelled,  is  laid  along  the  deck.  The 
essel  is  guided  by  a  rudder  of  thin  sheet  metah 

The  torpedo  steamer  ''Alarm,"  designed  and  constructed  under  thesnper' 
'61  on  of  Admiral  David  D.  Porter,  of  our  own  navy,  is  probably  the  most 
eslructive,  as  well  invulnerable,  craft  of  the  kind  afloat*  She  is  also  an  excel- 
mi  and  most  buoyant  sea  boat,  admirably  arranged  for  the  comfort  and  con- 
cm  en  ce  of  her  crew  a  ad  offlcers.  She  is  172  feet  long,  inclnding  a  ram  or  beak 
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32  feet  long.  Sho  is  steel-clad  and  is  bo  constructed  as  to  haTe  rosily  two  hdit 
one  outside  and  so  far  scpn rated  from  the  inner  one  that  a  person  can 
from  ono  end  to  the  other  between  them.    In  addition  to  her  terribl©  ram. 
sba  carries  two  spar  torpedoes.   We  copy  from  tbe  Scimtifie  American  a  brief 
description  of  her  action  in  a  naval  fight : 

**  Having  Bighted  an  enemy— say  at  night — her  componnd  coglnes  drln 
her  headlong  at  him  at  the  rate  of  15  knots  per  boar.  As  eho  near*  him, 
tbe  immense  electric  light  on  her  bow  Hashes  out  its  gtarc^  blinding 
adversary  to  her  own  hull  (which  is  already  sunk  so  low  that  her  decK 
but  three  feet  above  tbe  sea)^  while  displaying  his  every  proportion,  Tbe 
roar  of  her  15-inub  gun,  as  it  hurls  its  huge  shot  or  shell  into  the  attaekod 
vesselt  is  followed  by  tho  crash  of  tlie  bow  spar  torpedo  striking  the  devot^xl 
craft  thirteen  feet  below  the  water  line.  Then,  perhaps  after  a  momentaTy 
check  due  to  tbe  torpedo  recoil,  the  Alarm  plunges  forward,  driving  her 
immenao  ram  into  her  adversary's  erui^bed  side*  As  she  swings  broadsitie 
on  to  her  foe,  another  torpedo  spar  shoots  oat  from  her  side,  and  another 
torpedo  is  exploded  under  the  ungaarded  bottom  of  the  enemy  ;  while  tbt 
machine  guns  on  the  torpedo  boat's  rail  keep  up  a  deadly  fire  of  thousaDd* 
of  bullets  per  minute,  sweeping  her  opponent's  decks/' 

The  Busaiana  have  adopted  a  system  of  small  steam  launches,  etoered  bj 
electricity,  or  by  a  man  or  two  on  board,  who  are  protected  by  a  bow  screen 
and  bulk-heads.  These  launches  can  be  run  directly  under  the  side  of  ■ 
large  vessclj  under  cover  of  smoke  or  darkness,  and  deal  destruction  to  an 
enemy  before  their  approach  is  observed,  or  even  if  observed,  tbey  trt 
too  small  to  be  readily  hit  by  a  shot  from  the  ship. 

Among  the  defences  proposed  for  vessels  of  war  against  torpedoM,  aie 
wire  or  rope  netting,  or  screens,  suspended  to  booms  overhanging  the  vessefi 
sides,  an  electric  light  which  shall  dazstle  the  eyes  of  the  seamen  mauagiiif 
the  torpedo  boats,  smoke  clouds  from  the  burning  of  smoke  balls  to  conceal 
the  whereabouts  of  the  ship,  and  finally,  the  entire  change  of  construction  rf 
naval  vessels  from  iron -clads^  which  are  so  easily  sunken  and  are  so  coftly 
and  unwieldy^  to  vessels  constructed  almost  solidly  of  wood,  so  that  they 
cannot  be  sunk,  and  yet  are  lighter  and  more  readily  handled  than  those 
at  present  in  nee* 
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THE  MONNIER  PROCESS  OF  REDUCING  REFRACTORY  ORES* 

Mr,  J*  Wright  has  lately  investigated  this  process  at  the  Providefiee 
Mine,  near  Nevada  City,  and  makes  the  following  report  to  the  Mining 

i^cientijic  Press; 
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ThiBTaltmblcfniricT  h  owned  bjMessrs.Walratheand  Hunter.  During  tho 
It  mix  months  they  have  bet^n  preparing  for  the  introductioi^  on  this  coaat 
'  this  new  method  of  reducing  oreB,  and  for  more  than  a  Avcek  past  their 
t^rks  Uavo  been  in  gnceeBsfal  operation.  This  is  th©  method  of  reducing 
faictory  ores  by  roasting  and  Hxiviation,  as  invented  and  patented  by 
lind  Moiinier. 

Being  kindly  afforded  every  facility  to  investigate  this  inetbod  of  extract- 
g  the  prceiotts  tnetata  so  entirely  new  to  our  coast,  I  shall*  try,  by  aid  of 
e  Profeeeor's  explanations,  and  the  accompanying  diagram  I  Iiave  made  of 
b  groand  plan  of  the  \vork9,  to  give  your  readers  some  idea  wliat  this 
Ithod  isj  how  it  differs  Irom,  and  what  its  advantages  are  over  the  usual 
llbod. 

Thef^e  works  are  on  a  steep  hi  Us  id  e»  Going  from  A,  the  highest  point, 
iB^  the  lowest,  3*ou  descend  from  floor  to  floor  some  20  feet*  The  fihaft 
d  hoisting  works  are  about  100  feet  to  left  oi  point  L  The  order  of  ar- 
bgement  of  cylinder,  tanks,  arastras,  etc.,  will  naturally  vary  according 
the  surface  to  be  built  upon, 

1.  Lump  or©  from  mine.    S»  Salphate  of  Soda*    2*  Kock-breaker  and 
Dsber.    3.  Elevators  %vhicb  carry  crushed  ore  and  soda  to  4»  receptacli 
^ame,  whence,  through  5,  they  are  conducted  into     revolving  cylinder^ 
Icro  the  mixture  is  roasted,        Fire  box  of  ey Under.    8.  Lixiviating 
Hkg-    ^.  Reservoir  for  lixiviating  tanks.    10*  Reservoir  for  strong  solu* 
m>    IL  Feeder  for  evaporaton    12.  Kvaporator,    13*  Crystal  lining  tank 
Ar&fftraa.    15.  Feeder  for  copper-plate  in  16^  amalgamating  trough 
id  and  lixiviating  ore  ready  for  arastras,    82*  Sulphate  of  soda  takei 
etyittallizing  tank,       point  where  iron  car  receives  roasted  ore 
way  over  which  ear  passes  to  lixiviator§* 
What  are  known  among  miners  as    refractory  ores/'  aro  those  eoptai: 
ig  a  lar^e  proportion  of  metallic  sulphurets.    The  method  long  in  TOgue  ii 
'bat  are  called  the  **sulpbnrct  works"  of  our  mining  regions,  is  thatof  <*Af^^ 
[g^ioit,  where  common  salt^  inanganes^Ct  and  snlphnric  acid  arc  used^  an 
iust  bo  purchased  for  that  purpoj^e*    The  Monnier  metiiod  for  the  treat - 
Jem  of  metallic  sulphurets  may  be  correctly  distinguished  from  the  formeifl| 
the  method  of  sulphatkation — &  term  suggested  by  Prof*  Monnier— sin cd 
ti  chemical  processes  consiBt  in  changing  into  sulpliatch  the  sulphnrets  ol 
liferent  metals  contained  in  the  quartxose  ore<  1 
The  Messrs.  Walraths  and  Hunter  have  been  working  their  mine  aboall 
Ix  years,  reducing  the  ore  b^^  the  common  method  of  chlorination*  Tbeifl 
haft  i3  down  something  more  than  800  lijet,  with  the  nsual  drifts  every  lOOl 
&t?t.   Some  twenty  men  are  now  at  work  in  the  different  drifts,  and  tlie  ora 
nought  up  daily  is  a  very  fine  quality  of  sulphnrelR.    The  chemical  com  J 
■h  it  contains,  besides  the  pure  silica  of  the  fjuartz,  are  Btilphurets  nffl 
■  r,  copper^  iron^  zinc  and  lead,  containing  gold,  aim  small  quantities  or 
Dientc  and  antimony*    That  portion  of  the  ore  which  is  reduced  by  tho 
onnier  method  is  treated  as  follow.^ :  | 


d 
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The  crude  dry  oro  in  lamps  (1)  is  mUed  with  sulphate  of  eoda  ( 
passed  by  the  shovelful  into  the  rock -breaker  and  thonco  between  I, 
rollers  (2),  The  proportion  of  the  mixture  ia  20  lbs.  soda  to  80  lbs,  oi 
Through  one  elevator  (3)  the  crushed  mixture  passes  to  a  wire  sie?©  with  ! 
holes  to  the  linear  incU,  L  e.,  57^  to  tbe  square  inch*  From  this  sie^^e  tl 
coarser  particles  return  by  a  chute  to  the  roek -breaker,  the  finer  pft 
through  it  into  a  second  elevator  (3J,  which  conducts  the  finely  pulveriBC 
and  dry  material  into  a  large  box  (4),  whence  it  is  passed  regularly  tbrou^ 
a  small  chamber  of  brick  and  iron  into  the  huge  revolTing  iron  cyltDder  ((T 
which  is  five  feet  in  diameter  by  40  long. 


Ground  Ran  of  Providence  Reduction  Works. 

Tbe  roasting  is  here  accomplished.  This  cylinder  is  revolved  very  slowi; 
hj  water  power.  Its  upper  end  (a)  is  raised  six  inches  above  tbe  l#vel  of  th 
lower  end  (b).  This  elevation  can  be  increased^  according  to  the  proporiiO 
of  the  sulphur  in  the  ore.  The  cylinder  has  now  been  revolving  witfem 
IntormiBsion  for  a  month.  Its  slow  motion  causes  the  roasting  mixture  1 
gravitate  gradually  towards  the  lowest  level,  and  some  12  houra  are  reqair< 
for  the  crushed  sulphates  to  pass  from  the  upper  to  the  lower  end  of  th 
revolving  c^iindor.  It  thus  contains  at  one  time  about  seven  and  one-hi 
tons  of  the  ore,  since  about  15  tons  are  reduced      this  method  ©veryi 
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An  intensely  heated  draft  of  air  paases  steadily  from  the  fire-box  (7)  into 
\  lower  end  of  the  cylinder.    Tho  mixture  h  thus  heated  to  a  high  degree^ 
111  at  the  lower  end  (b)  iho  ore  roaches  a  dark  red  heal*    This  roasting^ 
bhin  the  cylinder  gradually  transforms  the  gulphuretB^into  sulphates  &ii4H 
» gold  18  set  free.    Chemically  thfs  h  explained  by  tho^Mulphar  becoming^ 
idized  and  forming  salphurlc  acid»    Thia  combines  with  the  soda,  form* 
[a  bieulphato  of  soda^  the  decomposition  of  which  reduces  successfully  the 
Ipbnreti  of  iron,  ete,     A  considerable  quantity  of  eulphui^ous  acid  is  alst^l 
rmed  and  escapes  from  the  cyliuden    The  resulting  sulphates  being  solufl| 
I  In  watof,  you  can  look  with  safety  from  tho  upper  end  of  the  cylinder 
rough  its  entire  length,  and  see  myriads  of  brilliant  scintillations  flying  iu 
d  frot  and  falling  like  so  many  meteors  in  miniature*    These  are  caused 
the  ttnioo  of  sulphur  with  tho  oxygen  trom  the  atmospheric  air.  The 
^6  of  heat  required  is  maintained  by  consuming  in  the  fire-box  half  a 
■d  o(  mountain  cedar  each  24  hours.    The  red  hot  ore  passes  at    into  an 
ti  wheelbarrow,  which  is  trundled  by  one  man  along  tramway  {(),  passing 
&r  five  huge  wooden  tanks  (8),  made  on  the  Monnicr  plan,  and  partly  filled^ 
lb  water  at  ita  natural  temperature.   Here  the  process  of  lixiTiation  be^^ 


Ift.    The  man  wko  handles  the  wheelbarrow  takes  the  roasted  ore  from  it 
th^Aho^olful  and  drops  it  into  any  one  of  the  lixiviating  tanks.  Quite  a 
conation  follows  as  each  shovelful  is  thrown  in.   This  is  continued  until 
ih  tuk  receives  its  allowance 

By  n  eet  of  rubber  tubes  connection  is  kept  up  between  tho  liqnid  in  thrc^ 
ibe  tanks  at  a  time,  thus  forming  a  battery. 

When  tho  water  in  any  of  the  five  tanks  holds  in  solution  the  largest  poa- 
Je  amountj;  of  sulphates  of  silver,  copper  and  soda,  it  is  sent  by  a  tube  into 
9li  tanka  filled  with  cement  copper  by  which  the  silver  is  precipitated, 
lence  the  remaining  liquid  is  run  into  a  reservoir  (10).  This  is  done  in 
M  is  called  tho  silver  room 

Any  weaker  solution  is  passed  into  another  reservoir  (10),  to  be  usci 
bin  in  lixiviating  till  it  attains  sufficient  strength 

From  the  reservoir  (10)  the  solution  is  conducted  b}' a  wooden  pump  an 
rtigh  into  m  tank  under  tank  IL    Thence  it  is  raised  by  a  wooden  pump 
Q  the  latter  tank,  which  serves  as  a  feeder  (11)  for  the  evaporator.  This 
ge  evaporator  is  filled  through  a  wooden  trough  from  tank  11,  and  th' 
itid  in  it  is  kept  at  boiling  heat  by  the  hot  air  passed  into  it  from  th 
Folring  cylinder  and  the  fire-box. 

Aiter  a  certain  time  allowed  for  evaporation  the  remaining  liquid  ie  pas- 
IP  by  rubber  syphons  from  the  evaporator  into  the  crystallizing  tank  (13). 
it  imnk  now  contains  only  sulphates  of  copper  and  soda  in  solution.  A*? 

liquid  cools,  the  sulphate  of  soda  crystalHaies^  and  is  drawn  out  by  an  iron 

with  a  long  handle  into  a  pile  (52),  to  bo  used  over  again  to  repeat  the 
ad  infinitum.    The  amount  lost  is  scarcely  appreciable* 
Tlie  copper  in  solution  is  then  precipitated  by  iron.    All  the  round  tanks* 

about  the  same  sisOf  having  a  capacity  of  some  TOO  cubic  feet    The  five. 
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used  for  IiKiviating  each  holds  25  torn  of  oro,  bestdee  the  water  tieeJedlo 
ili«!?rilvo  the  Bulphatc?*  of  silver,  copper  and  Boda. 

We  win  now  return  and  see  what  becomes  of  the  rosidae  of  in§oiaWe 
matter  left  in  the  lixiviating  tank.  It  consiats  of  silica,  pure  ^old  and  se^- 
fjuioxide  of  iron,  also  a  sraaU  amount  of  silver  with  sulphate  of  lead.  When 
tho  liquid  has  been  drained  from  it,  it  is  shoveled  out  on  the  platform  (f)^ 
from  which  it  is  passed  into  the  surfac©  (14).  After  mixing  with  water  and 
thorough  grinding  it  rons  into  the  feeders  (15) — which  act  also  as  redaceri 
of  the  remaining  sulphate  of  silver — and  thence  through  wooden  spigot**  and 
troughs  into  the  broad,  shallow  and  long  troughs  (10),  provided  from  potnt 
to  point  with  boxes  or  catchers  of  peeuUar  construction.  The  bottoms  q1 
these  boxes  and  Irou^^hs  arc  covered  with  amalgamated  copper  plates. 
Here  tho  gold  is  so  free  it  ie  immediatelj  taken  lap  bj  tho  quicksilver  and 
with  the  remaining  silver  is  secured  in  the  form  of  an  amalgam^  while  the 
residuum,  containing  oxide  of  iron,  pafises  outside  of  the  building  to  a  large 
wooden  tank.  From  that  the  oxide  is  collected  in  a  still  larger  tank,  where 
it  settles,  and  is  collected  and  dried,  Mixed  with  oil  thia  oxide  of  im 
makes  the  pureat  of  metallic  paints — its  natural  color  reddish  brown— wrf 
is  the  very  best  that  can  be  \ised  on  all  iron  strnctures.  By  combining  dif- 
ferent ingredients  with  it  various  colors  can  be  produced.  It  makes  a  lir^t- 
class  fireproof  roof  paint* 

Wo  shall  close  this  description  by  stating  some  advantages  of  sulphaiiM- 
lion  over  chlorination,  as  is  proved  at  the  Providence  mine- 
By  chlori nation  much  of  the  coarse  gold  may  be  lost,  and  no  silver  c*t' 
be  saved*    Sulphatination  usually  saves  from  92  per  cent,  to  95  per  cent,  af 
the  gold,  and  leaves  it  in  such  a  free  state  that  quicksilver  takes  it  up  at  once. 

To  chlorinate  gold  some  4H  hours  are  generally  required.  The  melboi 
of  sulphatization  requircfl  but  12  hours,  Chlori  nation  extracts  gold  onlj^ 
This  *'Monnler  method"  extracts  gold,  silver,  copper  and  oxide  of  iron.  Tben 
these  belter  results  are  obtained  at  a  greater  reduction  of  expense  in  labor 
and  fuel,  and  the  expense  of  buying  sulphuric  acid,  manganese  and  saltia 
avoided.  It  takes  one  man  at  tho  roasting  cylinder  in  tho  Monnter  procesi, 
and  half  a  cord  of  wood,  in  twelve  hours,  to  sulphatize  fifloon  tons  of  ore. 
when  by  other  processes,  such  as  chlorination,  it  lakes  three  men  and  one 
cord  and  a  quarter  of  wood  for  one  ton  and  a  quarter  of  ore. 

The  only  material  purchased  in  sniphati/jng  is  sulphate  of  soda  at  » 
trifling  expense,  while  tho  method  produces  its  own  sulphuric  acid,  Asliifl 
been  shown,  the  soda  can  be  used  again  and  again  with  scarcely  any  ioea. 

When  wc  remember  how  rich  in  sulphurets  are  the  almost  exhaustlesi 
quartz  leads  of  our  mountains,  we  can  Bcarcely  overestimate  tho  value  of  thii 
successful  introduction  of  Prof,  Monnier's  method  on  the  Pacific  coast. 

The  Professor  inferms  me  that  the  application  of  the  revolving  cylinder 
in  this  method  is  new  and  far  surpasses  expectation.  As  to  the  other  appa- 
ratus, it  has  been  brought  step  by  step  to  its  present  state  of  perfectloB  1>J 
its  use  in  the  Eastern  States  in  the  treatment  of  14,000  or  15,000  tons  oiml 
rot  ores* 
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The  Importance  of  a  General  System  of  Simultaneous  Observa- 
tions of  Atmospheric  Electricity. 

BY  W.  E.  AYRTON  AND  JOHN  PERRY, 
rrofessors  in  the  Imperial  (College  of  EngineeriDg,  Tokio,  Japan. 

Tlio  groat  practical  value  of  simultaneous  meteorological  observations  is 
Jic  assistance  they  afford  us  in  enabling  fairly  accurate  predictions  of  the 
MTcather  to  be  made  some  hours  in  advance. 

But  all  these  observations  are  derived  from  instruments  like  the  barom- 
eter, thermometer,  etc.,  which  are  only  affected  by  the  air  or  other  bodies 
in  their  immediate  neighborhood*  A  disturbance  produced  in  the  higher 
regions  of  the  atmosphere  cannot  possibly  affect  the  barometer  or  thermom- 
eter until  this  wave  of  disturbance  has  traveled  down  to  the  lower  air  strata, 
whereas  electrical  and  magnetic  instruments  are  instantaneously  sensitive 
to  disturbances  produced  at  great  distances :  the  pneumatic  despatch  and 
the  electric  telewraph  may,  in  their  difference  of  speeds,  be  taken  as  fairly 
tnalogous  with  the  sluggish  barometer  and  ever-watchful  electrometer. 

Dr.  Veeder  has  drawn  attention  forcibly  to  the  fact  that  even  surface 
winds,  although  they  affect  the  weather,  produce  no  change  in  the  barom- 
eter. 

Now,  since  the  value  of  all  storm  warnings  increases  with  the  time  by 
which  they  precede  the  danger,  the  day  may  come  when  electrical  and  mag- 
netic observations  may  not  only  aid,  but  actually  supplant  barometric 
observations. 

Mr.  Cromwell  Varley,  the  well-known  electrician,  having  noticed  that 
on  several  occasions  earth  currents  were  followed  by  a  change  of  weather, 
eommunicated  this  fact  to  Admiral  Fitzroy,  who  found  such  information  so 
mach  assistance  to  him  in  predicting  the  coming  of  storms,  that  he  requested 
to  have  it  regularly  supplied.  "On  some  occasions,"  says  Mr.  Varley,  "Ad- 
Biiral  Fitzroy  could  see  the  approach  of  a  storm  days  before  the  barometer 
iodicated  anything  of  the  kind." 

Our  present  knowledge  of  this  subject  may  bo  summed  up  nearly  in  the 
'^ords  of  Sir  William  Thomson  in  his  address  as  president  to  the  Society  of 
telegraph  Engineers.  Suppose  for  a  moment  that  there  were  no  electricity 
'^'hatevcr  in  the  air — that  the  air  was  absolutely  devoid  of  all  electric  man- 
f^station,  and  that  a  charge  of  electricity  were  given  to  the  whole  earth. 

Well,  now,  if  space  were  non-conducting — and  experience  on  the  vacuum 
^bes  seem  rather  to  support  the  possibility  of  that  being  the  correct  view 
^if  all  space  were  non-cond  ucti ng,  our  atmosphere  being  a  Tiotv-eo\i^McA.oT 
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tho  rarer  and  rarer  air  above  os  being  a  non-cotiduetor,  and  the80*callei 
oas  space,  or  the  interplanetary  space  beyond  that  (which  we  cannot  a^ 
be  really  vacnouB),  beiug  a  noii-condactor  also,  then  a  charge  could b< 
to  the  earth  as  a  whole,  if  there  were  the  other  body  to  come  and  gi 
again»  just  as  a  charge  would  be  given  to  a  pith-ball  tdeetriBed  in  the 
this  room,  Then^  I  ea^,  all  the  phenomena  brought  to  light  by  atmoi 
electrometers,  which  we  observe  on  a  doe  dayj  would  be  obeervid 
they  are*  Tho  ordinary  observations  on  atmospheric  electricity  ai 
ijiscly  the  same  as  if  the  the  earth  were  electritied  negatively,  and  1 
had  no  electricity  in  it  whatever.  In  rainy  weather,  however^  the  po 
of  the  atmosphere  referred  to  that  of  the  earth  is  sameticned  positivejmd 
limeB  negative. 

Observations  made  everywhere  in  the  northern  bemiephero  t^ndt< 
that  th€>  potential  is  greater  in  summer  than  in  winter,  but  the  moc 
maxima  and  minima  appear  to  differ  at  different  places.  Obaervation^ 
at  Kew  and  Windsor  in  Xova  Scotia  show  distinctly  two  maxima 
year,  those  at  Brussels  and  JCreu^nach  only  one*  Both  tho  Kew  and 
dels  observations  show  two  maxima  daily,  at  8  a.  m.  and  10  p.  m.  in  J 
10  a,  m.  and  7  p.  m,  in  January,  and  at  about  9  a*  m.  and  9  p.  ra,  la  I 
and  automn*  At  though^  therefore  ^  aU  the  tests  made  at  different  pi 
the  earth's  surface  in  fair  weather  (except  some  of  doubtfal  meaning 
at  the  peak  of  Teneriffe  in  tho  early  days  of  the  study  of  this  question 
shown  the  earth's  surface  to  be  negatively  electrified,  the  amounts  o 
tricity  existing  at  the  same  time  at  different  places  will  bo  ^'ery  diff 
and  this  difference  manifests  itself  in  a  manner  often  extremely  disagr 
to  the  telegraph  engineer— in  natural  line  currents^ 

The  country  in  which  these  natural  line  currents  have  been  most 
fully  studied  is  undoubtedly  British  India,  since  the  unifbrm  systeia^ 
line  testing  employed  in  the  Government  Telegraphs  throughout  that 
try  causee  the  accurate  measurement  of  these  currents  to  be  daily  carrii 
From  the  results  of  10,000  such  measurements  it  is  seen  thai  in  lad 
direction  of  the  current  is  far  more  constant  than  its  magnitude,  and 
whole  there  appears  to  bo  a  marked  preponderance  of  currents  ot  p 
electricity  flowing  from  the  East  to  tho  West — that  is,  with  the  sni 
fiach  a  current  the  laws  of  electro-magnetism  tell  us  would  be  com 
with  the  earth's  magnetism. 

Observations  made  on  the  Atlantic  cables  tend  to  show  that  whei 
are  no  unusual  disturbances  the  earth  currents  at  one  end  have  two  p 
maxima  and  two  negative  maxima  daily*  Submarine  cables,  howevei 
when  long,  are  far  less  disturbed  by  terrestrial  currents  than  land 
which  may  possibly  be  due  to  the  sea  having  a  far  greater  olectrio^ 
tivity  than  the  land. 

Since  the  early  days  of  telegraphy  a  large  number  of  observation 
ural  currents  have  been  made  at  the  principal  London  Office  in  Telt 
Btreetf  the  results  ot  which  wet©  communicated  to  the  Astronomtr' 


seemed  to  sbow  that  uaturul  etirrents  m  land  lines  were  the  can- 
I  of  the  Hiibmarine  currents  which  were  arrested  by  the  eompara- 
sondtictivitj'of  the  land,  for  on  Mr*  Varlej  s  endeavouring  to  find 
al^  or  oqni- potential,  line  for  the  eurrenta  of  the  east  coast  of  Eng* 
ottnd  it  to  coincide  approximately  with  the  shore  line. 
5  auroras  these  earrents  beeomo  extremely  strong,  sometimes  aa 
an  be  produced  by  the  employment  of  a  battery  of  2000  of  Danieirii 
occasionally  even  exceeding  th'm.  Of  such  currents  the  most  ex- 
t  of  simultaneous  observations*  that  have  been  made  was  during 
■kable  aurora  of  February  4,  1372 :  but  aa  on  that  occasion  these 
)n8  were  not  the  result  of  any  general  system  of  measurement,  bnt 
r  origin  to  the  fact  that  the  currents  became  so  strong  as  to  inter- 
tbe  working  of  all  the  telegraph  lines  throughout  the  world,  it 
expected  that  any  large  amount  of  information  can  be  derived 
!iiasB  of  reeorda  made  on  that  day.  One  point  however  can  bo 
m  these  obserrations,  and  thEit  is  this— first,  the  general  direction  of 
m  currents  was  from  East  to  West,  that  is,  with  the  sun  ;  secondly, 
16  running  Korth  and  South  the  currents  were  comparatively  weak, 
seems  to  be  no  doubt  now  that  the  eartbquakoB  are  preceded,  or 
icd,  by  unusual  strong  natural  currents  in  telegraph  lines*  As  far 
aware,  attention  was  first  drawn  to  this  by  one  of  the  writers  of 
r  in  a  communication  made  to  the  Asiatic  Society  of  Bengal,  in  June, 
onnection  with  the  Indian  earthquake  of  February  16,  of  that  year, 
an  earthquake  again  of  December  15,  1872,  preceded  by  such 
rth  currents  during  the  evening  of  December  14th  in  the  land  lines 
mtia  to  London  J  that  in  order  to  send  messages  it  was  necesaary  to 
tiieg,by  means  of  which  the  current  in  the  one  line  was  made  to 
5  that  in  the  other.  The  Egyptian  earthquake  of  J  anuary  12, 1873, 
idcd  for  some  days  by  equally  strong  natural  currents.  This  earth - 
s  also  accompanied  by  an  eruption  of  the  volcano  Shaptar  Jokull 
I,  which  lasted  from  January  9  to  January  12,  and  it  is  interesting 

ft  Mr.  GraveSi  of  the  Atlantic  Cable  Co.,  has  pointed  out,  that  u 
drawn  from  Cairo  to  Iceland  crosses  the  telegraph  wires  from 
to  London.  Again,  the  Italian  earthquake  of  March  17,  1875,  was 
led  by  great  disturbances  on  the  land  linos  of  Italy, 
what  has  preceded,  it  may  be  concluded  with  a  fair  amount  of  cer- 
lat  (1)  atmosphere  electricity,  (2)  auroras,  (3)  earthquakes,  (4) 
distances,  (5)  natural  currents  in  telegraph  lines,  (t>)  sun  spots, 
p^ind  storms,  are  all  linked  together,  and  wo  feel  that  if  (bts  is 
)thing  more  is  needed  to  induce  thinking  people  to  interest  them- 
tho  subject  of  this  paper* 

^ards  the  method  of  measuring  the  atmospheric  potential,  wo  haT© 
I  to  add.    Sir  M'ln,  Thomson's  quadrant  electrometer,  combined 
water-dropping  collector,  forma  a  very  delicate  measuring  a^^«Lt^-  \ 
verTatorics,  and  can  easily  be  made  ftelf-TecQTd\i\^\  V\%  i^x^^^^^aX^ 
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*  electrometer  and  burning  match  may  be  used  instead  by  travelers,  or  whei 
neither  very  delicate  observations  nor  automatic  records  can  be  taken- 
Abstract  from  Proceeding  of  the  Asiatic  Society  of  Japaji — London  Telegraph 
Journal. 
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REPORT  OF  DISCOVERY  OF  MASTODON  TUSK. 
'  BY  H.  H.  WEST. 

Absorbed  alone  in  the  present,  amid  the  busy  scenes  of  life,  we  littli 
dream  of  the  silent  past  until  accident  has  revealed,  hidden  perhaps  at  ooi 
very  feet,  some  strange  monument,  some  mysterious  vestige  of  a  long  by 
gone  age,  to  recall  its  reality.  An  accident  of  this  kind  has  thrown  inom 
way  a  relic  of  the  largest  of  the  extinct  terrestrial  mammals,  and  recalls  ti 
our  minds  the  wonderful  life  of  the  Post-glacial  time. 

Last  June  I  found  on  Campbell  street,  about  one  hundred  and  fif^ 
feet  north  of  Independence  avenue,  a  fragment  of  the  tusk  of  the  mastodw 
It  was  at  the  bottom  of  one  of  those  deep  channels,  caused  by  the  natiinl 
drainage,  so  characteristic  of  the  loess,  imbedded  in  the  upper  part  of  th( 
drift.  The  piece  secured  is  only  two  arid  one-half  feet  in  length,  withftdi? 
ameter  of  four  and  one-half  inches  at  the  larger  end,  and  two  inches  attlrt 
smaller,  but  the  tusk  was  traced  for  a  distance  of  five  and  one-half  feet, ani 
was  probably  considerably  longer,  as  the  base  and  apex  are  both  wanting 
It  was  so  badly  decomposed  that  it  was  saved  with  difiiculty.  Small  frag 
monts  were  found  scattered  through  the  clay  and  gravel  for  several  inche* 
around  it,  evidently  broken  and  scaled  off  at  the  time  it  was  deposited. 
The  following  section  will  bettor  show  its  geological  position  : 

Buff  loess  loam  ;  10  to  15  feet. 

Gravelly  bed — gra\el  consisting  of  chert  and  argillaceous 

shale  6  inches. 

Sandy  loam,  sparingly  interspersed  with  fragments  of 

chert  and  shale  5  feet. 

Gravelly  bed,  with  limestone  fragments,  containing /?ro- 
ductus  longispinuSy  terebratula  bovidens  and  a  small  trilo- 
bite.     This  gravel  is  probably  all  derived  from  the 

rocks  in  the  immediate  vicinity,  6  inches. 

Sandy  loam,  penetrated  by  many  vermicular  tubes  and 
and  small  pockets  filled  with  black  and  greenish  mate- 
rial.   The  lower  8  inchee  contains  drift  pebbles  2  ft.  6  in. 

Sandy  clay,  wMth  pebbles  and  boulders  of  granite,  green- 
stone, quartzitc,  kidney-ore  (spathic  iron),  quartz,  etc  1  foot. 
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In  this  bed  tho  tusk  was  found.  Several  feet  of  obsoletely  stratified  drift 
id.  with  pebbles  and  boulders  are  found  in  the  gully  below  this. 
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THE  MATERIAL  RESOURCES  OF  LIFE.* 
BY  ALBERT  B.  PRESCOTT. 

To  be  able  to  live,  in  any  way  known  to  us,  it  is  indispensable  to  have  a 
dy.  And,  as  living  bodies  come  by  growth  and  continue  by  nourishment, 
is  first  necessary  to  have  materials  whereof  bodies  can  be  made — and 
:i€wed  and  kept  in  warmth  and  strength.  Just  these  materials,  with  the 
rmission  of  the  reader,  we  will  try  to  take  account  of,  as  resources  of  life. 
Pe  is  not  maintained  "by  bread  alone;"  other  needful  resources  being 
own  to  physical  science,  and  still  other  resources  greater  than  all  being 
i^ognized  by  their  results  in  life;  but  we  have  the  bread  alone,  as  enough, 
*tainly,  to  bo  considered  in  the  present  article. 

Xiving  things  are  in  very  deed  made  of  "the  dust  of  tho  earth ;"  but  it 
by  no  means  all  of  the  dust  of  the  earth  that  serves  this  purpose.  We 
Ve  to  distinguish  between  substances  out  of  which  organized  instruments 

life  can  be  made,  and  a  much  larger  number  of  substances  never  used  in 
^  making  of  these  instruments. 

We  have  it  in  mind  that  matter  is  made  up  of  sixty-three  simples.  At 

events,  the  earth's  crust  and  air  are  constituted,  substantially,  of  these 
"ty-three  sorts  of  atoms,  and,  as  a  good  many  of  the  same  are  already  re- 
Wed  in  the  sun  and  stars  by  the  spectroscope,  it  is  likely  that  they  are 
chief  elements  in  the  universe  of  matter.  Of  the  sixty-three,  certain 
'tnents,  found  only  in  very  small  quatitities,  appear  to  be  of  subordinate 
portance  in  that  part  of  the  universe  under  our  immediate  observation, 
fcatcver  purposes  they  may  fulfill  in  other  earths  or  in  the  centre  of  our 
or  at  other  epochs.  Others  of  the  elements  bear  an  important  part  in 
^  structure  of  the  globe  or  in  the  uses  of  mankind,  but  are  not  organ- 
kble  materials,  and  they  are  not  in  our  present  consideration.  Of  the 
rty-three,  only  fourteen  or  fifteen  simples,  about  one-fourth  of  those 
own  to  us,  are  used  in  the  construction  of  plants  and  animals.  These, 
^n,  are  before  us,  as  the  elemental  resources  of  life. 

It  will  be  understood  that  the  tissues  are  not  built  directly  of  these 
irteen  elements,  but  of  their  chemical  compounds.  Each  one  of  these 
^pounds  is  a  definite  substance  in  external  character  distinct  from  ita 

Aa  addrcM  giveo  before  the  Detroit  Sclentiflc  Association,  December  13,  ISIQ. 
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conBtituents,  us,  in  a  lainiliar  example,  water  is  distinct  from  tho  hydi 
and  oxygen  of  which  it  is  composed.  The  number  of  those  chemical 
pounds  built  into  living  tissues  is  very  great,  a  number  uncounted, 
of  these  compound  substances — of  their  molecules — that  the  cell 
builded ;  builded  by  an  action  very  unlike  chemical  action  and  ioto  s! 
very  unlike  chemical  results.  Also,  it  is  hy  the  consumption  of  these 
pounds  of  the  fourteen  elements  that  animal  warmth  and  activity  ar 
tained.  But,  not  turning  aside  here  to  question  the  chemistry  (the  mj 
of  molecules)  going  on  in  cells,  or  the  vital  organization  (the  buildii 
gether  of  molecules)  going  on  in  cells,  not  once  lifting  our  eyes  towar 
of  tho  dynamical  sources  of  life,  we  bcLd  our  attention  to  find  out, 
can,  the  raw  material  for  cells,  the  inorganic  resources  of  the  or 
Avorld. 

It  is  the  organic  world  together,  to  be  sure,  that  is  able  to  subsist  c 
fourteen  elements  as  these  are  given  hy  tho  earth,  tho  animal  kingdo 
taining  most  of  its  material  at  second  hand,  as  elaborated  by  the  vege 
The  two  kingdoms  are,  in  the  end,  mutually  dependent  on  each  otl 
gaining  sustenance  from  the  earth's  supplies. 

Tho  fourteen  indispensable  simples  may  bo  classified,  in  different 
for  different  ends.  There  is  a  privilege  of  provisional  classificatio 
the  sake  of  comparison  and  of  acquaintance;  and,  with  tho  promise  i 
impose  our  arrangement  upon  any  other  occasion,  we  would  like,  fc 
purpose  of  our  present  quest,  to  divide  tho  elemental  resources  of  life 
two  categories,  as  follows:  1.  Those  supplied  so  abundantly  on  the 
that  all  individuals  share  them  alike,  without  favor  of  fortune  or 
thought  of  mind.  We  may  name  them  redundant  resources.  2.  [ 
provided  so  sparingly  that  individuals  do  not  share  them  alike,  huts 
them  by  effort  and  by  opportunity.  Thoy  may  be  termed  adequat 
sources. 

From  the  provision  of  the  first  class  of  materials,  it  results  that,  ii 
tain  great  essentials  of  organization,  all  individuals  are  placed  on  a  fo 
of  equality  with  their  fellows.  It  results  from  the  provision  of  tho  8< 
class  of  materials,  that  unequal  qualities  and  quantities  of  organizatio 
derived  by  different  individuals  of  the  same  species.  Through  our  r 
dant  resources  wo  are  taught  tho  common  brotherhood  of  the  cn 
Through  our  adequate  resources  come  the  assurances  of  our  responsi 
— our  commissions  as  stewards  of  the  earth.  Materials  given  in  a  8 
abundance  that  cannot  be  wasted  constitute  a  dispensation  of  mere; 
benefits  falling  aliko  on  tho  just  and  on  the  unjust,  the  lazy  and  the 
gent,  the  foolish  and  the  prudent.  Materials  given  in  a  competence 
must  be  guarded  constitute  a  dispensation  of  compensation;  inciting  t 
ertion,  rewarding  for  attainment,  and  training  tho  powers  of  volition, 
the  first,  the  democracy  of  equal  privileges  and  inalionablo  possessic 
maintained;  by  the  second,  tho  aristocracy  of  merit  is  preserved. 

The  redundant  resources  so  abound  that  they  can  have  no  value,  ii 
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of  exchangeable  value,  in  society;  even  though  needed  as  they  are  in 
constant  supply  than  those  of  the  other  class.  The  resources  which 
irely  adequate  are  those  which  come  to  be  objects  of  personal  posses- 
they  are  the  things  of  which  mine  and  thine  are  declared,  and  it  is 
80  of  them  that  title-deeds  are  drawn  and  prices-current  established, 
ubstrata  of  poverty  and  of  riches  rest  in  the  chemical  elements, 
ith  the  definition  of  each  class  in  mind,  let  us  now  consider  the  suppl}- 
le  of  the  more  important  of  the  elemental  resources.  From  the  fourteen, 
take  at  least  three  elements  of  each  class,  as  representatives.  For  the 
idant  resources,  we  will  take  carbon,  oxygen  and  hydrogen.  Then  for 
iequate  resources,  we  will  examine  nitrogen,  phosphorus  and  potassium, 
irbon  is  the  one  element  never  left  out  of  a  organic  compound.  Its 
J  are  not  only  constituents,  they  are  corner-stones  of  all  the  organic 
ules.  In  the  human  body,  thirteen  parts  in  a  hundred,  or  lorty  per 
of  the  solids,  are  carbon.  Looking  for  its  supply,  we  see  that  it  is 
led  for  the  organic  world  by  the  plants,  and  from  the  carbonic-acid 
f  the  air.  It  is  taken  from  the  air  chiefly  by  the  leaf  of  the  plant, 
much  carbon  is  taken  from  the  organic  mould  of  the  soil  and  from 
larbonates,  through  the  roots,  is  perhaps  not  fully  settled ;  but  we  are 
tssured  that  the  main  and  sure  resource  of  the  plant  for  this  element 
air.  The  supply,  then,  is  as  abundant  and  impartial  as  the  open  air 
The  carbon  material  forms  but  a  small  part  of  the  air,  it  is  true, 
ibout  five  parts  in  10,000;  nevertheless,  it  is  enough,  at  least  for  the 
ge  rate  of  vegetable  nutrition.  Carried  around  the  globe  in  the  view- 
ir  to  every  plant  alike,  the  carbon-atoms  are  supplied  for  the  frame- 
of  every  cell  in  plant  and  animal.  A  dwarfed  shrub  or  rootless 
I,  clinging  to  the  crevices  of  a  naked  rock  on  a  frigid  shore,  has  at 
a  good  supply  of  the  same  resource  that  is  furnished  to  a  luxuriant 
spreading  from  a  tropic  soil. 

id  the  carbon-supply  in  the  air  is  not  a  reservoir  diminishing,  how- 
ilowly,  from  age  to  age;  but,  to  be  sure,  it  is  a  returning  fountain, 
lished  from  the  exhalations  of  animals  and  the  decomposing  remains 
organized  bodies.  In  Nature's  economy,  the  same  carbon-atoms  are 
)ver  and  over  again  as  material  for  organization.  This  perpetual  re- 
ihment,  a  thrifty  provision  against  future  exhaustion,  is  one  not  pecu- 
)  carbon,  but  it  is  a  provision  made  in  good  degree  for  every  one  of 
emental  resources  of  life,  whether  redundant  or  only  adequate  in  its 
diato  supply. 

lat  plants  feed  upon  the  carbonic  acid  of  the  air  is  known  to  the 
1  children,  and  has  been  known  to  men  for  a  hundred  and  one  years 
st.  Priestley,  whose  discoveries  were  celebrated  in  the  chemical  cen- 
%l  at  Northumberland,  Pennsylvania,  two  years  ago,  placed  it  on 
i  very  clearly  that  "  air  vitiated  by  animal  respiration  is  a  pabulum 
potable  life."  This  was  but  the  next  year  after  Priestley's  discovery 
rgen  itself;  yet  to  this  day  there  lingers  in  our  common  W\o\x^V 
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uodefined  impreBeion  that  th©  carbonic  acid  of  ih©  air  In  jm%  an  impurity, 
tolerated  because  there  is  Oolj  a  little  of  it,  but  an  impurity  that 
art  well  to  be  rid  oi  altogether*    Now,  if  the  redundaoi  resoarce^  ofl 
were  at  oar  human  diaposal,  we  might  be  in  danger,  some  day,  in  the  sb 
forgetfulnoes  of  self-regard,  of  throwing  away  oe  an  imparity  the 
tbundfitions  of  siistenanee.    Some  one,  perhaps,  would  set  forth  that  I 
^as  when  not  diluted  ia  immediately  fatal  to  human  life;  anolhen 
declare,  "Once  a  poison,  alway  a  poison;"  and  another  would  ask  wh| 
should  imperil  our  own  health  for  the  sake  of  the  plants. 

Oxygen  was  named  next,  among  the  primary  resources,  redaadani 
supply*  It  is  a  prominent  constituent  of  all  living  tissues,  forming  sev«i 
two  parts  in  a  hundred  of  the  human  body  with  its  fluids.  It  is  taka 
two  conditions:  first,  in  combini\tion,  chiefly  by  the  plants;  second,  inl 
elemental  state,  by  animals.  In  combination^  it  is  taken  by  the  plants  1 
earbonic  acid  gas,  just  noticed  as  a  source  of  carbon  ;  from  water,  to  Wt 
idered  m  a  source  of  hydrogen;  and,  in  smaller  quantities,  Irom  a  com 
orable  number  of  other  substances.  The  greater  part  of  the  osgr^eii 
animal  tissaes  is  obtained  in  the  products  elaborated  by  the  plants. 

But  for  all  animal  life  the  most  imperatiTe  demand  m  for  oxygen  ial 
elemental  state. 

The  other  elemental  resources  are  available  only  in  their  compos 
oxygen  does  its  best  service  when  alone.  The  others  serve  life  as  tmU 
for  its  bodily  tissues;  oxygen  has  an  additional  duty,  the  maint^aa 
operations  giving  warmth  and  strength.    The  activities  of  life  conian 
rious  materials,  but  most  constantly  of  all  they  demand  a  raw  maieftl 
inorganic  nature,  a  simple  material  in  its  primitive  condition.  Thissifi 
of  elemental  oxjgen,  a  necesjiity  for  all  animal  life,  is  a  neccfisity  tt 
imminent  in  direct  proportion  to  vital  activity,  and  for  man  is  aWh 
imperative.    When  supplied  with  oxygen,  we  can  subsist  days  wti 
other  food;  when  deprived  of  oxygen,  life  fails  in  a  few  minutes, 
scarcely  a  figure  of  speech  to  say  that  the  breath  is  the  life.    The  eD« 
of  oxygenation  is  told  in  every  stroke  of  the  heart    The  food  that  i«  < 
does  not  raise  an  iota  of  bodily  strength  without  the  help  of  the 
and  a  quarter  of  pure  oxygen  that  is  daily  inhaled.    To  breathe  poori 
to  faint;  to  eat  richly  and  breathe  poorly  is  to  suffocate  and  perish* 

The  supply  of  elemental  oxygen  is  certainly  impartial  and  bean 
%vithout  reservation.    It  is  more  than  given^ — it  is  pressed  upon  ue;  tflj 
cape  from  it  is  a  work  of  toil  and  difficulty,   Ko  one  is  poor  from  waul' 
it,  or  rich  from  gain  of  it.    Were  it  furnished  for  pay,  all  that  a  man  btn 
wonid  he  give  for  an  hour's  supply  of  it*    The  poor,  taken  togeth 
best  in  its  uao;  while  the  wealthy,  in  their  elaborate  contrivancefi  to  ■ 
the  cold  and  wet  and  wind  and  glare  of  the  weather,  can  make  btit 
impediments  to  its  distribution. 

One  other  element  wo  were  to  inquire  of,  among  the  redundftat 
tbo  unit  of  chemical  measures,  hydrogen.   As  light  as  it  is,  it  ti 
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weights  in  a  hundred  of  the  body  of  man.  It  is  obtained  chiefly 
mts;  mostly  from  water,  but  to  some  extent  from  ammonia,  the 
being  more  notable  as  a  source  of  another  element, 
is  not  quite  always  as  free  as  air — failing  the  needs  of  the  sta- 
»dies  of  plants  more  often  than  it  does  the  wants  of  animals,  and 
ntities  taken  as  food  by  man  hardly  liable  to  a  notable  value  in 
As  a  substance  not  wholly  gaseous,  it  is  not  easy  to  conceive 
'  could  be  more  abundantly  supplied  than  it  is,  without  being  a 
id  a  hindrance  to  life.  It  is  doubtflil  whether  mankind  would 
ly  uniform  increase  in  the  quantity  of  water  on  the  planet.  If 
supplied  in  vapor  more  abundantly  than  it  is,  by  having  a  lower 
\  point,  the  conditions  of  all  life  would  be  changed — the  atmos- 
Id  bo  put  out  of  its  adjustment  with  the  organic  creations, 
f  the  simpler  forms  of  life  subsist  almost  wholly  upon  the  three 
materials  we  have  had  in  consideration,  with  a  few  others  of  the 
resources;  and  living  beings  taken  together  use  much  larger 
of  these  than  of  the  substances  more  sparingly  supplied.  But, 
elativo  importance  of  the  two  classes  of  resources,  it  can  only  be 
he  higher  forms  of  life  can  no  more  exist  without  the  one  than 
le  other. 

adequate  resources,  nitrogen  is  needed  by  the  largest  number  of 
ies  and  used  in  the  largest  quantities.  It  enters  into  most  animal 
i  the  more  complex  of  the  vegetable  products;  being  two  and  a 
in  a  hundred  of  the  body  of  man,  or  eight  per  cent,  of  all  its  sol- 
obtained  for  the  organic  world  solely  by  the  plants,  and  obtained 
combinations  of  nitrogen,  the  ammonia  and  nitrates  of  the  air 
il. 

ppl}'  of  this  combined  or  available  nitrogen  in  the  air  is  limited 
for  a  measure  of  vegetation,  but  not  near  enough  for  the  greatest 

food-plants  and  grains.  The  quantity  of  combined  nitrogen  car- 
3  rain  from  the  air  to  the  plant  roots  was  found  to  be,  in  the  rain- 
oar  in  Great  Britain,  equal  to  seven  pounds  ot  ammonia  on  an 
her  year  it  equaled  nine  and  a  half  pounds  per  acre.  The  con- 
f  wheat  are  such  that  twenty-four  bushels  require  the  nitrogen 
re  pounds  of  ammonia;  that  is,  for  the  crop  on  a  given  surface, 

times  as  much  as  the  rain  furnishes.  Plants  doubtless  gather 
om  the  nitrogen  compounds  of  the  air  without  help  of  the  rain, 
1  a  larger  supply  from  the  organic  mould  of  good  soils;  but  that 
Durces  together  provide  hardly  enough  is  pretty  clearly  proved 
'  the  roots  of  the  plants  with  additional  nitrogen  compounds.  On 
e  richest  soils,  the  suitable  application  of  ammonia  or  nitrates 
otable  increase  in  the  quantity  of  food-plants,  and  also  causes  an 
proportion  of  the  nitrogenous  constituents  of  plants.  If  nitrogen 
8  could  be  laid  down  cheaply  enough,  it  would  augment  the  sup- 
od  and  raiment,  and  the  comfort  of  man,  in  no  small  degree. 
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Bight  here  it  comes  to  mind  that  nncombined  nitrogen  forms  over  three- 
fourths  of  the  weight  of  the  air — a  provision  of  about  eleven  poanda  oo 
every  horizontal  square  inch — and  a  question  rises,  ''Why  cannot  the  viul 
forces  take  hold  on  the  pure  element  and  use  freely  from  its  most  laTisli 
supply?''    Well,  because  the  uuiverse  exists.    The  stomach  does  not  digest  i 
the  carbon  of  charcoal;  nor  do  the  lungs  take  oxygen  from  water.  To  pro- 1 
pose  any  alteration  in  the  character  of  one  of  the  sixty- three  elementa  istol 
undertake  the  reconstruction  of  the  universe.    It  is  the  character  of  ni- 
trogen to  refuse  chemical  combinations.    Uncombined  nitrogen  is  nowhen 
available  for  vital  uses,  to  any  appreciable  extent.     Filling  perfectly  ifi  k 
humble  service  in  Nature  as  a  diluent  in  the  air,  its  qualificMion  is  toh  v 
inert  and  to  remain  changeless.    Among  the  resources  of  life  and  intbi  . 
marts  of  subsistence  where  its  compounds  rank  high  in  value,  Ditrogeott  ; 
a  simple  has  no  place  at  all. 

This  barrier  between  nitrogen  and  its  compounds  seems  toholdfim  - 
from  ago  to  ago.  Out  of  the  ocean  of  atmospheric  nitrogen  the  plant  seleel 
the  scattering  molecules  of  nitrogen  compounds  and  elaborates  therefi:«i  ;r 
many  nitrogenous  substances.   The  animal  elaborates  some  of  theseii^ 
other  compounds.    But  in  the  final  decay  of  products  and  tissues,  andfci  ; 
not  assimilated,  the  nitrogen  of  all  returns  again  to  ammonia — againintli 
aerial  ocean,  and  again  the  resource  of  plants.    If  ammonia  is  oxidized  ii  ^ 
the  air  to  nitric  acid,  the  latter  is  deoxidized  in  the  soil  to  nitrous  acidiil  : 
then  to  ammonia.   All  those  compounds  are  very  frail,  and  change  no* 
constantly,  but  together  they  hold  the  little  stock  of  united  nitrogen,lo«< 
little  of  it  and  gaining  little  for  it,  from  epoch  to  epoch. 

There  arc  leakages,  to  and  fro  through  this  remarkable  barrier,  it  is  W 
but  they  are  so  small  that  little  is  known  of  them,  except  that  they  el^o*  : 
the  strength  of  the  barrier  that  limits  them.    On  the  one  side,  there  i«  * 
little  loss,  by  the  liberation  of  traces  of  nitrogen  in  its  certain  orgiu*  ^ 
decompositions.    Also,  the  explosive  agents  used  by  man  in  warfare »»  , 
the  arts  result  in  the  liberation  of  nitrogen — an  expenditure  of  life-resource* 
On  the  other  side,  by  the  electrical  disturbances  of  the  atmosphere,  tr»e« 
of  nitrogen  are  brought  into  union.    The  roll  of  thunder  indicates  tbi 
restoration  of  a  modicum  of  that  good  material  which  was  wasted  for  tl* 
roll  of  artillery.    Again,  it  is  believed  that  in  organic  decay  under 
stricted  conditions  some  measure  ot  nitrogen  is  brought  into  union 
nascent  hydrogen 

Chemical  art  has  not  done  anything  toward  the  appropriation  of  tii" 
obstinate  element.  Nothing  nitrogenous  can  be  made  of  nitrogen. 
manufacturers  depend  on  gatherings  from  the  sparingly  distributed  nitrate 
of  the  earth.  As  machinists  have  dreamed  of  perpetual  motion,  sleepi^ 
chemists  may  dream  of  an  invention  to  bring  atmospheric  nitrogen  intousCi 
that  all  the  barren  places  may  be  made  fertile,  and  the  whole  earth  flourish 
as  a  garden  of  fatness.  But  for  this  dream  to  realize  the  proportions  of  i| 
fair  probability  it  is  quite  essential  that  chemistry  should  be  well  asleep. 
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The  chief  commodities  bearing  nitrogen  are  nitre  or  saltpetre  (potas- 
tn  or  sodium  nitrate)  and  ammonia.  In  Hindostan,  the  rich  soil-mould, 
rm  and  alkaline,  becomes  thinly  crusted  with  nitrate,  which  is  gathered 
1  brought  to  market  as  East  India  nitre.  Gunpowder,  gun-cotton  and 
ro-glycerine,  as  well  as  chemical  products,  are  made  with  it.  In  the  war 
1812,  America  was  thrown  upon  her  own  sources  for  gunpowder  mate- 
.1,  and  enough  nitre  was  found  in  the  cave  deposits  of  the  Southwestern* 
Ucfl.  Then  France  was  hemmed  in  by  hostile  armies,  and  had  neither 
re  nor  cave-deposits,  but  it  was  after  the  work  of  "Lavoisier  of  Immortal 
mory,"  and  the  government  put  trust  in  chemistry.  Berthollet  and  the 
t  soon  justified  the  trust  in  the  perfection  of  the  "nitre  plantations" — beds 
arm-refuse  with  wood-ashes  exposed  to  the  air. 

These  products,  soil-nitre  and  compost  nitre,  and  the  ammonia  obtained 
I  by-product  in  the  manufacture  of  illuminating  gas,  serve  their  several 
poses  in  the  arts  and  applications  of  man,  but  their  limited  quantities  do 

Marrant  their  addition  to  the  soil  for  the  increased  growth  of  food. 
IV,  nnlike  these  common  supplies,  the  earth  possesses  a  special  resource  for 
'ogen  in  combination,  anomalous  in  being  fully  mineralized  and  remark- 
5  in  being  both  concentrated  and  extensive,  a  chain  of  mines  full  of  nitre, 

the  Pacific  coast  of  South  America,  extending  from  the  fourth  to  the 
leth  degree  of  south  latitude,  about  2,400  miles  along  the  slope  of  the 
les  to  the  sea,  in  Bolivia,  Peru,  and  part  of  Chili,  there  has  been  found  a 
J  of  deposits  of  sodium  nitrate,  the  "Peruvian  nitre."  The  beds  aro  of 
iable  thickness,  covered  by  one  to  ton  yards'  depth  of  earth  an<l  half- 
Hed  sandstone.  The  dry  soil  of  most  of  this  rainless  country  is  pervaded, 
ome  degree,  with  this  deposit.  The  mummied  remains  of  the  old  Peru- 
^  people  are  embalmed  with  it  by  the  earth  in  which  they  were  buried; 

its  crystals  glisten  on  those  ghastly  relics  which  were  presented  in  the 
Ovian  department  of  the  Centennial  Exhibition,  and  those  brought  to  this 
ntry  by  Dr.  Steere.  It  has  been  estimated  that  in  the  province  of  Tara- 
a,  within  fifty  leagues  square,  the  quantity  of  the  nitre  is  not  less  than 
■KjOjOOO  tons.  The  appropriation  of  this  vast  resource  has  been  taken  up 
ber  slowly,  but  has  much  increased  for  ten  or  twelve  years  past.  Vessels 
On  with  it  go  to  the  coasts  of  manufacturing  countries.  At  Gla^igow  the 
rkfl  devoted  to  the  production  of  ordinary  saltpetre  from  the  nitre  of  Peru 
end  over  acres  of  ground.  In  1868,  100,000,000  pounds  were  used  in 
•at  Britain.  As  yet,  it  has  been  applied  to  the  nourishment  of  crops  only 
I  limited  extent.    But  this  seems  to  be  its  chief  destination,  and  for  this 

it  lies  in  the  earth,  a  vast  mine  of  wealth,  for  the  disposal  of  coming 
erations.  "When  multiplied  population  puts  the  sustaining  of  the  earth 
lly  to  the  test,  this  fund  of  sustenance  on  the  Peruvian  coast  must  come 
outweigh  in  value  the  gold  and  silver  mines  of  the  California  coast. 
I  )f  the  several  nitrogen  compounds  which  nourish  plants,  ammonia  yields 
most  immediately  satisfactory  results.  And  of  this  fertilizing  material, 
0  woilnigh  mineralized  deposits  must  be  counted  in  wiili  the  earth's 
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po6ses»ioni}.   To  tako  not©  of  theso  ammoniaeal  material%  we  havo  agamlo  || 
begin  at  Peru.    Standing  on  the  shores  wbieh  front  the  Ditre-bedst  P 
lookiDg  west  upon  the  Pacific,  there  arc  seen,  we  are  told,  the  low  psttde* 
of  tho  Cincha  Islands^ — islands  which  ehinewith  the  whiteness  of  apowtim 
coTering,  a  loose  deposit  of  eonsidcrahle  doptb.    A  cargo  of  this  Bubfitanofc 
was  Rr^i  taken  to  Lendon  in  1840,  stored  and  advertised  for  Bale,aixd  afUf  m 
A^rhile  thrown  into  tho  Thames.    A  second  cargo  was  tried  aa  a  fertiliMr  hj 
an  EngHsti  farmer,  and  found  to  give  sach  marvoloue  rejsults  that  the  ahip- 
ping  com]iany  made  good  haste  to  contract  %vith  th^  Peruvian  governm«at 
for  the  entire  deposit.    This  article,  well  known  as  guano,  has  held  aifiUti 
value  ever  since  its  introduction,  and,  had  it  come  into  the  hands  of  tbod 
ehcmists,  it  would,  verj  likely,  have  been  presented  as  an  elisir  of  vegelaW 
life.    Now,  its  worth  is  graded  by  analysis,  and  is  indicated  cUiefiy  by  llil 
proportion  of  ammonia  it  contains. 

The  absence  of  rain  will  accounti  perhaps  correctly^  for  the  unnsili 
retention  of  the  soluble  material  characteristic  of  the  guano  of  Peru  ;  buixht 
formation  of  the  nitre-beds  of  that  region  is  a  problem  in  geological  eb^mii- 
try  more  difficult  to  determine.  There  are  evidences  of  volcanic  overfiot 
and  marine  deposition,  and  the  alkali  in  the  compound  may  have  ori  n 
in  either  of  these  or  other  sources,  but  neither  the  volcano  nor  the  b  .  n 
furnish  the  nitrogen  of  the  compound.  If  not  from  organic  accumulation 
we  seem  to  ho  referred  to  the  air  as  the  source  of  nitrogen,  and  left  to  coi* 
jecture  the  conditions  and  forces  which  could  bring  elemental  nitrogeaiul* 
union  in  so  great  a  quantity.  Without  pursuing  these  inquiries^  it  may  bi 
permitted  to  cite  a  fact  which  seems  entitled  to  consideration  in  tbo  cifii* 
namely,  the  conditions  for  an  unusual  overflow  of  atmospheric  ammaoiftiA 
this  region.  It  is  fed  by  perpetual  trudo- winds — winds  coming  froi&tk: 
south-east  across  a  wide  continent  of  soil  that  is  rich  to  ranknes^  an! 
warmed  under  a  vertical  sun.  Coming  from  the  Atlantic  and  saturated  wiA 
water,  these  winds  gather  the  exhalations  of  a  continent,  and  then,  sbediliii 
their  water  on  the  Andes,  leave  Iheir  ammonia  (it  may  be  supposed)  to  fifli 
its  way  by  some  means  to  the  valleys  of  the  western  alope. 

Again,  these  same  mountarn^valleys  of  Peru  may  claim  to  have  given  ih 
world  still  another  token  of  unexampled  sources  of  nourishment,  in  tk 
growth  of  the  cinchona-tree,  bearing  tho  richest  stock  of  nitrogenous  bas^* 
in  the  vegetable  world.  It  seems,  indeed,  more  than  a  coincidence  that  tbi* 
narrow,  rainless,  wind*nurtured  slope  of  land  should  send  to  all  the  earth  Lhm 
such  eminent  resources  as  Peruvian  n  itre,  Peruvian  guano,  and  Peruvian  b&A* 

Another  of  the  materials  adequate  for  no  more  than  tho  needs  of  life 
phosphorus.  This  element  so  far  differs  from  nitrogen  that  it  is  not  found 
nncombined  in  Nature,  and  if  separated  by  art  it  immediately  enters  iulo 
combination  on  cxposuro  to  tho  air.  It  occurs  chiefly  in  phosphate  of  lime, 
taken  from  the  mineral  kingdom  by  plants  and  also  by  animals.  The  liMti 
part  of  bone  is  about  nine-tenths  phosphatCj  and  phosphorus  is  au  eleoi^at 
of  molecules  organized  into  muscle  and  nerve. 
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Tho  proportion  of  phoBphatcs  inthecrust  of  tbo  earth  boloworganicromains 
6  very  slight,  insufficient  for  tho  support  of  tho  higher  forms  of  vegetable  or 
ioimal  life.  It  has  been  concentrated  and  gathered  into  the  soil  by  the 
^elcctivo  agency  of  the  organic  world,  as  it  continues  to  be  concentrated 
Trom  the  soil  by  each  individual  plant,  and  from  vegetable  products  by  each 
individual  animal.  Nearly  all  tho  phosphorus  accessible  on  the  planet  has 
been  tho  constituent  of  living  bodies.  Its  proportion  in  the  soil  is  a  main 
Gactor  in  the  growth  of  cereal  grains.  Already,  and  with  the  stretch  of  land 
to  the  westward,  bone-earth  and  phosphatic  guanos  are  well  known  in 
imorican  markets.  When  phosphates  fail  at  the  root  of  the  plant,  grain 
bilfl  at  the  mill ;  and  when,  from  waste  at  the  mill,  phosphates  fail  in  the 
hread,  the  bones  and  the  teeth  fail  in  growing  bodies.  The  improvidence 
.hat  leaves  excretory  phosphates  to  be  washed  away  to  tho  salt  sea,  farther 
rom  the  reach  of  life  than  they  were  in  the  primitive  rocks,  is  an  improvi- 
lence  that  prepares  an  inheritance  of  poverty  for  after-generations.  And 
he  rathlessness  that  permits  the  purveyors  of  food  to  sift  phosphates  from 
he  food  of  men  does  its  part  to  enfeeble  the  present  generation. 

There  remains  to  notice  another  representative  of  the  adequate  resources, 
K>ta86ium.  The  statements  made  as  to  the  supply  of  phosphorus,  with  some 
eecrvation,  become  true  for  potassium.  Certain  of  the  rocks  contain  a  pro- 
K>rtion  of  it,  but  from  insolubility  this  is  slowly  available,  and  is  insufficient 
or  the  needs  of  higher  organic  life.  The  soils  contain  more,  because  the 
irgbnic  world  has  gleaned  for  the  soil.  Potassa  and  soda  are  two  alkalies 
vhich  replace  each  other  in  the  laboratory  at  the  convenience  of  tho  chem- 
st,  but,  in  the  choosing  of  the  living  cell,  one  of  these  is  always  taken  and 
he  other  left.  We  get  potassa  free  from  soda  in  tho  ash  of  a  tree  which 
prcw  io  a  soil  having  more  soda  than  potassa.  From  sea-water,  containing 
lear  200  parts  of  soda  to  one  of  potassa,  the  sea-weeds  furnish  an  ash  having 
wo  to  twenty  times  more  potassa  than  soda.  From  the  blood  of  man,  having 
en  to  fifteen  times  more  soda  than  potassa,  tho  muscles  obtain  a  composition 
»f  six  or  seven  times  more  potassa  than  soda. 

This  gleaning  is  good  proof  of  the  value  of  more,  and  the  evidence  is  con- 
irmed  by  the  application  of  potassa  as  a  fertilizer.  Tho  stock  of  potassa — 
?hich  is  used  somewhat  in  she  arts — is  derived  mainly  from  tho  gatherings 
>f  the  organic  world.  Tho  ash-wagon  takes  up  the  savings  of  tho  hearth. 
:n  France  tho  washings  of  sheep*s-wool  are  saved,  and  160  pounds  of  good 
K>tassium  carbonate  are  obtained  from  a  ton  of  the  wool.  In  the  pioneer 
ifo  of  this  country,  tho  housewives  have  burned  corn-cobs  and  taken  the  ash 
or  baking-powder,  eight}"  per  cent,  potassium  carbonate,  and  preferable  to 
ho  *'dietetic  saleratus"  now  used.  Should  tho  ash  of  the  entire  corn-crops 
>f  the  United  States  be  taken  without  loss,  it  is  estimated  that  over  100,U00,- 
)00  pounds  of  potassium  carbonate  would  be  obtained.  In  the  salt-beds  of 
itassfurt,  Germany,  there  is  a  good  proportion  of  potassa,  and  the  use  of 
this  supply  has  been  steadily  increasing,  both  as  material  in  manufactures 
ind  as  a  fertilizer. 
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At  the  present  time,  the  market  value  of  the  resources  of  life  engages 
little  general  attention.  There  is  a  narrow  branch  of  commerce,  wherein  the 
prices-current  of  the  three  elemental  materials  which  we  have  taken  as  ^'ade- 
quate  resources''  are  the  values  constantly  under  calculation  in  daily  business- 
In  this  guild,  one  sells  nitrogen  at  thirty  cents,  another  offers  phosphoric  acid  at 
five  cents;  and  all  parlies  have  atacitunderstanding  that  the  values  of  nitrogen, 
phosphoric  acid  and  potassa,  are  to  each  other  about  as  six,  one  and  a  half, 
and  one,  and  that  these  are  the  only  values  to  be  considered.  The  technical 
terms  of  any  profession  or  pursuit  are  jargon  to  the  general  ear.  But  hear- 
ing a  man  say  that  he  "sold  a  hundred  tons  of  rectified  Peruvian  at  thirty, 
one  cents  for  nitrogen,  this  morning,"  it  is  not  so  much  as  understood  to 
what  sort  of  business  such  jargon  belongs. 

Thinking  of  the  multiplication  of  life  and  the  waste  of  its  resources,  it 
seems  that,  in  the  time  coming,  the  phrases  that  tell  the  rise  and  fall  of  valae 
in  commercial  fertilizers  may  find  some  general  recognition — may  even  have 
as  much  meaning  for  everybody  as  the  terms  of  the  gold  market  and  the 
silver  stocks. 

It  is  only  about  a  hundred  years  since  man  began  to  attain  such  definite 
knowledge  of  the  components  of  matter  as  enables  him  to  trace  (we  by  no 
means  say  to  understand)  the  transmutations  of  earth  and  air  into  tissues  ft 
for  life.  Thirty-six  years  ago,  Liebig  commenced  giving  the  people  the  first 
really  systematic  lessons  upon  the  material  resources  of  life.  Seeing  the  valoe 
of  a  knowledge  that  goes  below  the  surface  of  things,  in  1852  he  wrote  his  con* 
viction  that,  "ere  long,  a  knowledge  of  the  principal  truth  of  chemistry  will 
bo  expected  in  the  political  cnonomist  and  statesman,  as  it  already  is  held 
indispensable  to  the  manufacturer  and  physician."  And,  seeing  the  mean- 
ings and  mysteries  that  cluster  around  the  primary  forms  of  matter,  he  wrote 
at  another  time :  "It  is  not  the  mere  practical  utility  of  these  truths  which 
is  of  importance.  Their  influence  upon  mental  culture  is  most  beneficial; 
and  the  views  acquired  by  knowledge  of  them  enable  the  mind  to  trace,  in 
the  phenomena  of  Nature,  proofs  of  an  infinite  wisdom — for  the  unfathomable 
depths  of  which  language  has  no  expression." 
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ON  CATARRH. 

BY  DUDLEY  S.  REYNOLDS,  il.  D. 

rntfesiior  of  Ophthalmology  aod  Otology,  in  the  LouisYiUe  Hospital  College  of  Medicine,  Senior  Surgeon  to 

Louisville  Eje  and  Ear  Infirmary. 

The  term  Catarrh  is  one  that  has  heen  generally  applied  to  all  forms  of 
acute  inflammation  of  the  membranous  lining  of  the  air  passages.  Prof.  G. 
B.  Wood,  in  his  "Practice  of  Medicine;  devotes  the  last  chapter  of  the  first 
volume  to  the  consideration  of  the  subject  of  Catarrii,  and  he  defines  it  as 
bein^  "any  acute  inflammation  of  any  of  the  mucous  membranes  of  the  body, 
not  duo  to  traumatic  causes."  As  we  usually  see  Catarrh  in  practice,  Catarrh 
affecting  the  lining  of  the  nose,  the  upper  part  of  the  throat,  the  Eustachaiu 
tube,  and  the  cavity  of  the  tympanum,  the  cases  in  the  earlier  stages  of  the 
disease  rarely  present  themselves  for  treatment,  except  in  that  class  oi  per- 
sons who  sufl'er  from  catarrhal  inflammation  invading  the  middle  ear. 

It  is  a  well  known  fact  that  the  majority  of  persons  who  suffer  with  im- 
pairment of  the  Rearing  are  effected  with  Catarrh,  afflicted  with  an  inflam- 
mation which  is  usually  due  to  the  inhalation  of  poisoned  air.  It  was  very 
clearly,  unmistakably  and  undoubtedly  established  by  Schonbein,  in  1851, 
in  his  experiments  with  electricity,  that  powerful  currents  of  electricity 
passing  through  the  air  decompose  the  oxygen,  and  develop  a  substance 
called  ozone,  which  is  said  to  be  an  allotropic  form  of  oxygen.  Ozone  was 
demonstrated  by  Schonbein  to  be  possessed  of  power  to  irritate  the  air  pas- 
!>iagc8  sufficiently  to  develop  the  inflammatory  processes  of  varying  degrees 
of  intensity,  in  proportion  to  the  amount  of  ozone  in  the  air  and  the  dura- 
tion of  time  occupied  in  the  inhalation.  It  was  noted  on  divers  occasions^ 
by  astronomers,  that  whenever  powerful  currents  of  electricity  occur,  along 
with  sudden  elevations  of  temperature,  there  is  general  complaint  from  epi- 
flemic  influenza,  which  is  just  another  name  for  Catarrh. 

We  all  remember  what  was  called  the  epizootic,  which  prevailed  in  the 
winter  of  1873  und  1874.  The  epizootic  was  a  kind  of  Catarrh  or  influenza 
which  aff^ected  the  inferior  animals.  It  is  precisely  the  same  eauric  which 
produces  naso-pharyngeal  Catarrh  as  we  find  it  in  our  daily  practice.  The 
simplest  form  of  Catarrh  is  that  in  which  there  is  an  afflux  of  all  the  circu- 
lating fluids  in  the  membranes,  with  augmented  secretion.  That  gives  rise, 
of  course,  to  considerable  swelling  and  consequent  obstruc  tion  to  breathing, 
and  we  find  that,  whereas  the  nasal  passages  were  perfectly  free  a  few 
moments  ago,  that  we  are  obliged  to  open  our  mouths  to  breathe.  If  you 
examine  a  case  of  that  sort  of  Catarrh,  yow  will  find  there  is  a  very  slight 
iin  rease  in  the  general  redness  of  the  membrane,  without  the  destruction  of 
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ita  transparency,  the  blood  vessels  in  iho  muccuB  membrane  being cLisarh 
and  diatinetly  Tisiblej  at  the  same  tmo  the  venous  trunks  greatly  di&teinktl 
and  engorged.  Tlierc  is  hyper -secretion  of  macus*  and  along  with  this  ht* 
per-secretion  of  mucus  is  fonnd^  in  many  ioBtanceSj  an  exudation  of  ftertitn 
from  the  surface.  There  is  a  set  of  glands  in  the  mucous  membrane  lining 
the  nose  known  as  acinous  glands,  which  afford  a  secretion  precisely  ides* 
tical  in  appearance  and  in  chemical  composition  with  tears.  At  the  same  time 
the  lachrymal  glands  are  irritated.  There  is  a  greatly  increased  secretion  d 
tears,  and  when  ihe  Catarrh  affects  the  nasal  passages,  extending  up  Lhreagli 
the  nasal  duet  into  the  lining  of  the  eyelids,  we  have  what  ia  called  coryu 
That  means  acute  Catarrh,  affecting  not  only  the  nasal  pasitages,  but  ilit 
conjunctival  membrane  m  well. 

We  usually  see  cases  of  Catarrh  that  have  existed  for  some  time,  Tber 
ar©  not  apt  to  pr<*sent  themselves  for  treatment  until  the  disease  has  shotrii 
a  disposition  to  linger,  because  Catarrh  is  one  of  those  fbrms  of  disease  thai 
attack  almost  all  animate  nature.  It  attacks  everybody  that  breathes  air- 
-every  animal  that  breathes  air  is  liable  to  acuto  Catarrh,  and  these  attack* 
often  dis^appear  of  themselves,  withunt  treatment 

Catarrhal  inflrimmaticB,  like  any  other  localized  inflammation.  hasa  Dftl- 
tttal  tendency  to  recover  after  running  a  definite  coarse.  But  on  accoaald 
the  complicated  character  of  the  nasal  passages,  and  the  liability  of  theiccrt- 
tions  to  he  retained  in  the  ramifications,  we  find  a  steady  disposition  apo» 
the  part  of  this  particular  membrane  or  lining  of  the  nose  to  suffer  fm^\ 
<?hronic  forms  of  disease — a  special  disposition  upon  the  part  of  the  catarrbil 
tliseases  to  linger  in  the  nasal  passages.  It  sometimes  fills  the  naso-pharvD^ 
geal  space.  It  remains  confined  to  that  particular  locality  in  many  instanDe«y 
for  weeks,  months,  years,  and  from  the  naso -pharyngeal  space  it  traveblb 
Eustachian  tube  into  the  middle  ear,  and  produces  destructive  ehtni  - 
the  wall  of  the  tympanic  cavity;  before  the  presence  of  Catarrh  is  ev.  . 
pccted.  With  the  aid  of  the  rhinoscope,  Catarrh  limited  to  the  naso^pb- 
ryngeal  space  may  be  discovered.  The  peculiar  conditions  of  the  membrstie 
may  be  readily  understood  by  bringing  the  surface  directly  into  view.  I 
say  directly  ;  I  mean  indirectly  into  view  with  the  aid  of  the  rhinoseope.  In 
cases  of  Catarrh  limited  to  the  naso-pharyngeal  space,  attended  with  inflam- 
mation of  the  car,  it  has  been  the  customary  practice  to  regard  the  disca«' 
as  an  affection  of  the  ear,  because  the  symptoms  were  not  distressing  unitl 
the  hearing  became  impaired,  and  along  with  the  beginning  of  this  impair- 
mcnt  in  the  hearing  there  was  no  pain  in  the  ear.  Pain,  from  what  cause' 
From  the  swelling  of  the  Etietachain  tubes  and  limited  supply  of  air  in  Lk 
tympanic  cavity,  and  in  that  manner  preventing  the  equal  pressure  of  the 
4Bir  upon  the  drum  membrane,  giving  rise  to  such  tension  as  was  sufficteflt 
to  ci*eate  great  pain — great  distress. 

In  some  cases,  where  the  quantity  of  air  in  the  tympanic  cavity  fVotn 
this  source  has  been  very  limited,  slight  pressure  upon  the  tragus  forces  the 
drnm  head  backward,  and  the  joint  between  the  malleus  and  incus  is  disio- 
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i:&U*d,  This  13  an  exceedingly  painful  condition,  but  may,  if  taken  in  time, 
be  n?Heve(J|  simply  by  inflating  the  middle  ear  with  air.  As  to  the  treat- 
ment oi"  Catarrh ,  of  course  it  would  be  impossible  for  anybody  to  exhaust  the 
subject,  or  even  approach  exhaustion. 

It  is  to  the  treatment  of  chronic  catarrhal  affections  of  the  lining  of  the 
nooe,  throat  and  ear,  that  we  propose  to  confine  our  remarks  this  evening. 
Olise«  attended  with  hyper  secretion  of  mucus,  partial  loss  of  smell,  dryness  of 
the  throat,  the  unpleasant  sensatioo^  if  not  positive  paiD,fVom  attempts  at 
MWallowiDg,  usually  disclose  upon  inspeHion  a  double  character  of  morbid 
change,  a  suppurative  and  proliferous  inflammation,  at  the  same  time,  in 
dilTereni  parte  of  the  same  membrane;  for  instance,  the  lining  of  the  infer- 
ior passages  of  the  nose  and  the  covering  of  the  inferior  turbinated  bones 
yield  an  abundant  secretjon  ;  perhaps  the  covering  of  the  superior  turbin- 
ated bones  at  the  same  time  ;  but  it  frequently  happens  that  the  membrane 
eoreritig  the  superior  turbinated  bones  is  perfectly  dry,  considerably  swol- 
len, very  hard  and  indurated.  At  the  same  time  the  posterior  wail  of  the 
nasc^pharyngeal  space  presents  the  appearance  of  induration  and  dryness, 
d  whatever  mucus  manages  to  flow  over  upon  the  surface  of  this  mem- 
ne  speedily  dries  in  a  hard,  tough  crust*  It  maybe  seen  simply  by 
ktDg  an  inhalation  with  the  mouth  open  ;  it  may  be  Been  upon  the  entire 
t^rior  noso-pharyngeal  wall,  down  into  the  becco-pharyngeal  space* 
^  of  this  kind  are  seen  in  every*day  practice* 

The  greatest  discrimination  is  necessary  in  the  treatment  of  this  double 
iTi  of  diseascj  the  suppurative  and  proliferous  form  eo-oxisting  in  differ- 
t  parts  of  the  same  mombrano*  In  the  first  place,  wherever  the  disposition 
found  to  discharge  tenaeiou'i  substances,  it  becomes  necessary  to  aid  na- 
"0  by  some  sort  of  medicament  which  has  power  to  dissolve  the  fibrinons^ 
t4er»  and  in  that  way  facilitate  its  expulsion.  For  this  salines,  such  as 
usuaUy  employed  as  gargles,  are  serviceable,  applied  directly  to  the  naso- 
baryngeal  space,  with  what  Is  known  as  the  posterior  nasal  ^^yringe,  wL  ich 
ft  curved  instrument  having  a  bulbous  point,  with  a  great  number  of  per- 
ratiofjs  in  the  bulbous  tip.  With  the  aid  of  this,  any  of  the  salines  usually 
ployed  as  gargles  may  be  thrown  into  the  naso-pbaryngeal  space,  and  in 
t  way  brought  into  contact  with  the  largest  portion  of  the  membrane,  and 
adh  out  the  olfenaive  matter,  Now,  if  mucus  accumulates  in  a  crypt,  if  it 
found  ill  a  eavity  in  any  part  of  the  body,  it  will  rapidly  degenerate  into 
m.  The  moment  the  requisite  amount  of  moisture  is  withdrawn  it  dries, 
be  dry  quality  is  almost  invariably  due  to  the  presence  of  pus.  If  it  were 
ot  for  pus,  it  would  remain  in  the  condition  of  ordinary  mucus,  and  be  ex- 
iled by  being  drawn  up  through  the  nose.  Having  cleansed  the  paasagea 
tb  a  solution  of  bromide  of  potassium  or  mariate  of  ammonla^ — if  the  pas- 
ii  very  dry  the  bromide  is  not  so  good  as  the  ammonia.  Where  these 
t»  ftre  not  convenient,  chloride  of  sodium  may  be  used  instead.  It  is  not 
good  a  defibriniriug  agent,  neither  has  it  the  power  to  stimulate  secretion 
k«  %he  atamonia,  Dor  has  it  the  anesthetic  properties  of  bromide^  y*^^  ^^^^ 
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a  very  good  substitute  in  the  absence  of  the  other  two  salts.  Of  courae  ali 
these  these  things  are  to  be  kept  in  view  in  prescribing  for  cases  of  Catarrh. 

I  I  have  taken  this  typical  form  of  chronic  Catarrh  as  it  presents  itself  for 
treatment,  for  obvious  reasons. 

After  cleansing  the  passages  with  the  posterior  nasal  syringe,  which  i? 

I  an  invaluable  instrument,  any  instrument  which  has  power  to  atomize  or 
reduce  fluid  to  the  finest  possible  state  of  division  may  be  used,  and  in  that 

I  way  you  can  medicate  the  whole  of  the  nasal  passages.  Any  instrument 
which  has  that  power  may  be  used  for  the  purpose  of  medicating  the  naso- 
pharyngeal space  and  the  little  crypts  in  the  nasal  passages.  I  am  in  the 
habit  of  using,  in  preference  to  other  instruments,  what  is  known  as 
"Holmes'  Boston  Perfumer."  It  has  a  metallic  tip,  and  if  properly  cleansed^ 
will  not  got  out  of  order  for  a  long  time.  It  is  the  most  serviceable  instru- 
ment that  I  know  of  for  the  purpose  of  medicating  the  passage  after  cleans- 
ing with  the  posterior  nasal  syringe.  A  solution  of  the  bromide  of  potassium, 
as  a  general  thing,  is  the  best,  say  from  ten  to  forty  grains  of  the  salt  to  an 
ounce  of  water,  and  in  proportion  to  the  strength  of  the  solution,  the  inter- 
val should  be  great;  if  the  forty-grain  solution  be  preferred,  it  should  not 
be  used  more  frequently  than  twice  in  one  day — once  in  twelve  hours.  If 
the  weaker  solution  be  preferred — and  that  should  depend  upon  the  quan- 
tity of  secretion — if  the  secretion  is  going  on  rapidly,  if  there  is  a  large 

I  amount  of  matter  secreted,  the  weaker  solution  applied  frequently  is  the 

I  preferable  method. 

*       Kow,  after  the  disease  has  lasted  some  time,  and  the  discharge  somewhat 
I.  dried  up,  as  it  were,  leaving  still  an  inflamed  surface — preter-naturallydry, 
S  without  any  disposition  to  throw  off  its  secretion — a  solution  of  iodine  and 
'  glycerine  answers  the  purpose  best.    That  is  to  be  used,  also,  with  the  atom- 
izer ;  to  be  preceded  by  the  posterior  nasal  syringe  loaded  with  some  sort  of 
r  cleansing  fluid,  to  remove  any  of  the  inflammatory  matters  collected  in  any 
of  the  crypts  or  cavities  of  the  nasal  passages,  or  any  where  in  the  naso- 
pharyngeal space. 

By  the  use  of  the  speculum,  introduced  into  the  interior  nares,  and  a 
1  strong  light  reflected  from  a  concave  mirror,  the  nasal  fossse  may  be  ex- 
plored, except  in  those  cases  where  there  is  great  swelling  in  the  covering 
of  the  superior  turbinated  bones.    It  is  precisely  in  this  locality  that  catarrhs 
.  are  likely  to  linger,  and  likely,  always,  to  escape  observation ;  and  when  you 
think  the  patient  entirely  relieved  you  find,  to  your  surprise,  that  destruction 
of  the  bone  has  been  going  on — the  superior  turbinated  bone  perishing. 
;       The  iodine  solution  may  vary  from  half  a  grain  to  five  grains  to  the 
i  ounce ;  the  five-grain  solution  being  applicable  to  syphilitic  subjects  only, 
jj  And  there  must  always  be  a  distinction  between  syphilitic  oza>na  and  ordi- 
nary Catarrh  ;  the  ordinary  Catarrh  in  the  otherwise  healthy  subject  never 
:  gives  rise  to  any  very  offensive  discharge.    The  decomposition  of  mucus  may 
be  very  readily  recognized  by  its  odor,  so  may  the  destructive  changes 
which  take  place  in  the  osseous  tissues,  and  in  the  other  tissues  of  the  body 
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affected  with  tho  Ryphilis,  and  what  is  known  as  strumous  disease,  which 
sometimes  appears  in  the  nose. 

As  a  matter  of  observation,!  have  noticed  that  people  who  have  Catarrh 
ire  prone  to  tie  a  knot  in  the  corner  of  the  handkerchief,  or  roll  it  around 
:hc  end  of  the  little  finger  and  poke  it  up  the  nose  for  the  purpose  of  remov- 
incrusted  matter,  and  in  that  way  they  abrade  the  surface,  which  creates 
i  greater  disposition  upon  the  part  of  the  secretion  to  adhere  to  this  part 
ind  become  dry  and  inspissated,  and  so  the  attempt  to  remove  is  repeated, 
ind  what  was  originally  an  abrasion  gets  to  be  a  complete  destruction  of  the 
.vholo  membrane,  with  exposure  of  the  bone,  and  exposure  is  likely  to  be 
followed  by  death  of  the  bone,  and  in  that  way  loss  of  the  septum  of  the  nose 
Tcquently  results  in  ordinary  cases  of  catarrh.   In  cases  of  syphilitic  dis-  I 
ease  of  the  nose,  attended  with  loss  of  the  septum,  or  a  portion  of  it,  there  is  I 
always  great  tumefaction  of  the  surrounding  parts.    The  marginal  outlines  I 
arc  intensely  red  and  considerably  swollen,  and  this  with  the  offensive  char-  | 
actcr  of  the  discharge,  distinguishes  the  syphilitic  from  the  traumatic  sores-  ! 

Another  form,  called  dry  Catarrh,  a  proliferous  inflammation  with  greatly  \ 
diminished  secretion,  attacks  persons  given  to  excessive  smoking.  There  j 
is  another  form  of  Catarrh  which  is  attended,  not  by  dryness  nor  by  any  i 
great  moisture,  but  by  swelling  of  the  nasal  membrane,  with  loss  of  the  sense  | 
of  smell,  which  is  common  to  persons  given  to  the  habit  of  snuffing.  There  j 
is  the  smoker's  catarrh,  the  snuffer's  catarrh,  and  epidemic  catarrh. 

In  1868,  a  German  by  the  name  of  William  Dumeyer,who  kept  a  grocery  , 
at  Market  and  Fourteenth  streets,  had  a  sore  throat,  and  I  wished  to  exam- 
ine his  larynx  with  the  laryngoscope,  but  the  fauces  were  so  very  sensitive 
to  the  approach  of  the  mirror  that  I  was  obliged  to  use  a  solution  of  brom- 
ide of  potassium,  which  I  had  learned  was  an  efficient  local  anaesthetic.  I 
gave  Mr.  Dumeyer  a  twenty-grain  solution  of  bromide  of  potassium  to  be 
used  as  a  gargle  ;  that  is  the  strength  of  the  solution  called  the  standard 
solution.  It  diminished  the  morbid  sensibility  of  tho  fauces,  and  when  I 
saw  him  again  he  said  he  did  not  need  anything,  he  was  well,  and  he  wanted 
to  settle  his  bill ;  he  thought  he  was  cured.  I  relate  this  to  show  you  that 
the  bromide  destroys  the  sensibility  of  the  membrane,  and  that  suggested 
tho  application  of  it  in  the  treatment  of  nasal  catarrh.  I  formerly  used  this 
twenty-grain  solution,  which  was  regarded  as  the  standard  solution,  for  di- 
minishing the  morbid  sensibility  of  the  fauces,  but  I  afterwards  got  into  the 
habit  of  using  a  much  stronger  solution,  oven  to  saturation.  I  now  some- 
times, but  rarely,  use  the  saturated  solution.  Experience  has  convinced  mo 
that  the  weaker  solution  is  better  for  general  use  with  the  atomizer.  In 
many  eases  tho  catarrh  is  attended  with  the  disagreeable  symptom  of  the 
continued  presence  of  mucus  lying  upon  the  soft  palate  and  manifesting  a 
disposition  to*  find  its  way  down  into  the  throat.  That  class  of  cases  is 
more  common,  and  they  are  very  troublesome  sometimes.  They  may  be 
prolonged  indefinitely  by  the  use  of  too  strong  applications — by  too  harsh  a 
plan  of  treatment. 
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It  has  bconj  unfortnnatelyj  the  practice  of  too  mfiny  phjgicmBs  to  mit^ 
ilaec  brushes  and  tnopn,  with  caustie  solutionsj  and  in  that  way  perpetoau? 
the  disease.  I  believo  that  the  only  true  plan  for  the  reli af  of  catarrhal  nf^ 
foetionSj  like  all  other  loealiz^id  diseases,  is  to  to  search  out  the  localiiy  thai 
that  in  chiefly  affected,  and  direct  the  topicnl  applieation  to  that  point.  Ii 
the  class  of  cases  under  my  considenttion,  where  there  are  jEreneral  symp- 
toms  of  distress  dependiog  upon  the  presence  of  too  much  mucus  lying  upn 
the  soft  palate^  and  manifesting  a  diBposition  to  flow  down  the  throaty  ad< 
hering  to  the  nvuU,  a  weak  solution  of  broraide  of  potagsium  of  five  or  m 
grains  is  to  bo  need-  I  employ  what  u  known  as  Holmes*  Boston  Perfumer, 
held  in  such  a  manner  that  the  fluid  will  find  its  way  to  the  naso-pharjugetl 
space  ;  and  then  snuffing  it  up  the  nose  and  hawktng  it  out  clears  the  sup 
face  entirely.  Having  cleansed  both  nostrils  in  this  M^ay,  and  haTing  cJeafel 
the  nasO'pharyngeal  space,  a  decoction  of  ordinary  green  tea,  or  a  Bolutiot 
of  five  grains  of  carbolic  acid  and  tannin  to  an  ounce  of  water^  or,  as  I  gee* 
erally  prefer  it,  a  mixture  of  equal  parts  of  glycerine  aod  water,  h  to  be 
used  immediately  afterward,  with  the  atomizer.  This  may  be  done  thm 
limes  every  day  ;  that  is  quite  often  enough.  Cleanse  ihepassage-s  first  wili. 
the  bromide  of  potassium,  which  acts  as  a  local  aniEsthetic,  diminishing  ib^ 
morbid  sensibility,  and  at  the  same  time  dissolving  the  fibrinous  malifl 
Follow  that  with  the  decoction  of  green  tea,  or  the  solution  of  earbolie  4^ 
and  tannin,  (A  favorite  prescription  is  this !  half  a  drachra  each  of  carbolic 
at'id  and  tannin,  to  be  dissolved  in  three  oanee?*  each  of  glycerine  and  waUr. 
That  is  a  mixture  that  1  am  in  the  habit  of  preacribifig  every  day).  It  bo- 
comes  necessary  in  many  cases  to  make  applications  to  the  covering  of  At 
i^Qperior  turbinated  bones.  These  may  consist  of  a  half-drachra  soluti^m  of 
carbolic  neid  to  one  ounce  of  water,  or  a  half-drachm  solution  of  iodiiiu  In 
glycerine,  or  a  half-drachm  solution  of  nitrate  of  silver  to  the  ounce  of  water. 
These  are  the  more  common  applications,  and  they  are  to  he  made  with  ^ 
l»rush  or  a  little  cotton-wool  rolled  upon  the  end  of  a  probo^  and  the  a|)plh 
f-ation  is  not  to  be  repeated  oftener  than  every  other  day.  Catarrhal  atTcc* 
tions  of  the  larynx  generally  call  for  local  treatment.  They  are  generally 
associated  with  bronchial  Catarrh,  which  requires,  in  addition  to  local  treat- 
ment, some  constitutional  measures.  In  the  chronic  forms  of  nafio-pbarjn- 
geal  Catarrh,  constitutional  measures  are  also  required  in  a  majority  of 
instances.  Where  the  affection  invades  the  Eustachian  tubes,  creating  an 
unpleasant  noise  in  the  ears  that  has  been  compared  to  the  sing-ing  of  gra^i- 
hoppers,  crickets,  and  steam  escaping  fVom  a  tea-kettle,  the  applj.catioa 
should  be  made  to  the  ear  itself,  and  consist  in  filling  the  ear  fall  of  verf 
warm  water,  and  then  have  the  head  turned  in  a  favorable  position  fortbe 
retention  of  the  fluid,  putting  in  a  plug  of  cotton-wool  to  preTcnt  the  wat^r 
escaping.  Introduction  of  the  Eustachain  catheter  maybe  practiced  where 
there  are  evidently  fluids  in  the  tympanic  cavityj  or  where  the  supply  of  air 
'  is  deficient,  and  the  patient  cannot  practice  Valsalva's  method,  which  con- 
eistft  in  holding  the  mouth  and  nose  shut,  and  blowing  forcibly  into  the  ears* 
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n  are  effectual.  Give  a  half  drachm  of  saccharated  pepsin  in  a  wineglass  of 
lerry  wine,  t.  i.  d.,  and  let  it  bo  taken  during  meals. 

Cerebral  congestion  as  a  cause  of  headache  may  be  divided  into  two 
arieties,  active  and  passive.  These  claim  almost  directly  opposite  plans  of 
*eatment.  In  the  active  variety  the  patient  should  be  kept  in  a  darkened 
)oni,  perfectly  quiet,  cold  and  evaporating  lotions  applied  to  the  head.  A 
iline  cathartic  may  be  given,  and  the  following  prescription  : 


.^odii  bromidi  5  iiss. 

Fid.  ext.  ergot  liHs. 

Syr.  zinzib  5  ss. 

Aq.  aurant.  flor.  q.  s.  ad  5  iv.  M. 

Sig.  5  8s.  q.  2  h. 


If  the  skin  be  hot  and  dry,  and  the  pulse  full  and  rapid,  give  Fleming's- 
.net.  aconit.  rad.  gtt.  ii.  q.  2  h,  until  tho  heart's  action  is  sensibly  dimin- 
ihed.    Sometimes  a  hot  mustard  foot-bath  will  give  relief. 

The  passive  congestive  variety  demands  a  different  mode  of  treatments 
n  many  cases  this  variety  is  found  associated  with  cardiac  disease,  and  most 
requently  where  there  is  predominant  dilation.  Hypertrophy  gives  rise  to- 
fcio  active  variety.  Improve  the  condition  of  the  blood  by  the  use  of  iron, 
ninine,  bitter  tonics,  alcoholic  stimulants,  good  food,  and  stimulate  the 
mart's  action  by  the  use  of  the  following  : 


Tinct.  digitalis  3  iij. 

Spts.  amm.  aromat  5  vj. 

.^pts.  lavand.  co  5  iij, 

Syr.  simp.  q.  8.  ad  5  iij.  jf. 

Sig.  3  i.  q.  li. 


DENTIFRICES— GOOD  AND  BAD. 
BY  A.  HOMER  TREGO,  D.  D.  8. 

Dentifrice  is  derived  from  two  words,  dens,  a  tooth,  and  fricanc,  to  rub. 
Thy  rub  ?  Did  nature  intend  teeth  to  be  rubbed  for  some  special  purpose? 
To,  It  is  because  tf  the  disobedience  of  nature's  laws  in  diet,  etc.,  that 
^ple  are  compelled  to  adopt  artificial  means  for  keeping  their  teeth  clean. 
Icep  clean  ?  **Ah  !  there's  the  rub  !  " 

Among  tho  vast  number  of  professional  men  of  tho  past  and  present 
tiere  are  but  few  who  have  arrived  at  a  safe  conclusion  as  regards  the  proper 
Dgredients  for  dentifrices,  or  appreciate  the  danger  of  tho  general  use  of 
caproper  materials.  The  best  authorities  have  found  it  highly  important 
O  denounce  nearly  all  of  the  ingredients  that  have  been  and  are  now  so 
niversally  prescribed  and  used. 

Nearly  all  physicians  and  many  dentists  recommend  castile  soap  or 
harcoal.  All  druggists  use  orris  root,  gum  myrrh,  orange  peel,  sugar,  pre- 
mred  chalky  soap,  etc.,  etc.,  as  the  body  of  deniifriccs.    If  wWWtvn^^- 
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tigato  thoroughly  they  will  find  that  they  are  very  wrong.  Soap,  f 
Btance,  does  not  clean  teeth.  The  same  amount  of  friction  with  the 
and  water  will  cleanse  them  better.  The  soap  serves  as  a  lubricator,  a 
the  brush  to  glide  smoothly  over  the  teeth  and  gums;  honce  its  popul 
No  reasonable  amount  of  scrubbing  will  remove  the  viscid  effects  < 
Boap  from  the  mouth  ;  it  remains  there  as  an  irritant  to  the  soft  parts 
teeth  and  mucous  membrane,  and  as  an  absorbent  of  calculi,  forming  : 
for  tartar,  gangrene  and  decay.  Fine  soaps  are  composed  of  olive  o 
soda.  The  olive  oil  is  certainly  not  a  detersive,  and  the  soda  certaii 
'  a  dangerous  alkali.  Mottled  soaps  are  made  so  by  use  of  green  vitric 
Bulphureted  ley.  A  still  greater  danger  is  in  store  for  those  who  use 
as  a  dentifrice.  The  cheaper  grades  are  made  of  cheap  ley  and  commc 
or  more  frequently  of  animal  fat,  and  very  often  of  animals  that  die  o 
ease  or  poison,  in  and  near  large  cities  where  the  soap  factories  exist, 
eases  of  diseased  mouth  are  frequent  subjects  in  the  colleges — dii 
traceable  to  the  use  of  soap.  I  have  numerous  cases  of  locse  teeth— ^ 
every  tooth  seems  to  be  lying  around  in  a  bed  of  ulceration.  Ask  th 
tients  what  they  have  used  as  dentifrices  and  the  reply  is  soap,  presc 
by  Dr.  Pillgarlick. 

The  most  advertised  tooth-wash  extant  is  popular  because  it  prodi 
froth  in  the  mouth.  It  is  composed  of  water,  rum  and  soap  bark  {qu 
iaponaria).  The  active  principle  of  this  bark  is  an  acrid  vegetable  a 
Well-known  chemists  and  dentists  who  have  tested  it,  pronounce  it  pos 
Jy  injurious,  especially  when  used  any  length  of  time  by  delicate  ladie 
children,  lium  and  m3'rrh,  as  a  mouth-wash,  produce  a  froth.  Mjr 
bad  on  account  of  being  too  pungent,  and  depositing  a  resinous  precipit 
about  the  teeth  and  gums.  Orris  root,  orange  peel,  sugar,  etc.,  are  used 
to  add  bulk  and  flavor,  and  on  account  of  their  pasty  qualities  are  c€ 
to  leave  deposits  that  form  a  dangerous  nucleus  for  tartar — by  absoi 
acid  and  gas, 

Charcoal,  next  after  soap,  is  is  the  greatest  nuisance  any  intelligent 
foswonal  ever  persisted  in  prescribing.  All  they  claim  for  it  is  th 
scours  dirty  teeth,  and,  being  carbon,  it  absorbs  the  acids.  Every  pa 
I  have  seen  that  continued  its  use  over  a  year,  has  scoured  his  teeth 
gums  almost  to  ruination.  Microscopical  examination  shows  every  ate 
be  a  sharpened  flake  that  scratches,  like  a  diamond,  everything  it  com 
contact  with.  (It  cannot  be  reduced  to  an  impalpable  powder.)  T 
flakes  are  forced  in  the  interstices  of  the  teeth  and  under  the  f^ini 
margins  of  the  gums,  where  they  retain  acids,  and  transmit  them  tosi 
tive  parts  which  they  would  not  otherwise  reach.  When  charcoal  has) 
used  a  short  time,  blue  lines  may  bo  seen  under  the  margin  of  thegi 
After  continued  use  the  necks  of  the  teeth  become  exposed  and  bcdsI 
and  loose  almost  beyond  remedy. 

All  gritty  dentifrices  have  the  same  objectionable  qualities.  Salt  is  b 
•""id  and  alkali,  and  has  no  merit  as  a  fricane. 


TREATMENT  OF  HEADACHE, 


353 


rc  should  be  do  fluids  blown  through  the  catheter  in  this  class  of  cases, 
the  use  of  the  catheter  should  be  restricted  to  the  actual  necessities  of 
patient  for  the  removal  of  fluids  from  the  tympanic  cavity  for  the  intro- 
tion  of  air. — Med.  and  Surg,  Beporter. 


TREATMENT  OF  HEADACHE. 

fV  recent  lecture  by  Prof.  A.  Smith,  of  the  Bellevue  Hospital  Medical 
:ege,  San  Francisco,  contains  some  valuable  suggestions  on  the  treatment 
arious  forms  of  the  Protean  malady,  headache.  The  following  extracts 
I  interest  our  professional  readers  : 

I  headache,  when  due  to  nervous  disturbance,  such  as  occurs  in  hysterical 
txcitable  subjects,  if  associated  with  plethora,  often  yields  to  a  saline 
lartic.  The  most  agreeable  is  the  solution  of  citrate  of  magnesia,  and 
aid  be  given  on  an  empty  stomach.  In  addition,  it  is  well  to  give  one  of 
bromides  combined  with  valerian.  The  following  prescription  I  fre- 
ntly  use  : 

Sodii  Bromidi  3  vj. 

Elix.  valer.  amm  3  iv.  M. 

Sig.  3  i.  every  hour  until  relieved, 
rf  such  nervous  headache  be  associated  with  anaemia,  after  relieving  the 
lediate  attack  with  the  bromide  and  valerian  prescription,  give  iron,  and 
)  it  for  weeks,  until  there  is  a  decided  improvement  in  the  patient's  con- 
)n.  Always  give  the  iron  after  meals.  In  these  anajmic  cases  it  is  often 
isable  to  stimulate  the  heart's  action.    For  this  purpose  I  have  found 


following  useful : 

Amm.  muriat  3  ss. 

Tinct.  actffaj  racemos  5  iij. 

Aqua*  3  iij.  M. 


Sig.  5  ij.  after  meals  in  a  wineglass  of  water. 
It  is  important  to  attend  to  the  general  health  of  the  patient.  Ecmove 
causes  of  excitement ;  encourage  exercise  in  the  open  air ;  let  the  food 
imple  but  nutritious ;  let  the  sleeping-room  be  large  and  well  ventilated  ; 
hort,  let  the  patient  be  surrounded  by  the  best  possible  hygienic  influ- 
J8.  These  general  remarks  will  apply  to  almost  all  forms  of  headache, 
ually  recognize  two  forms  of  sick-headache  (so-called),  the  one  neuralgic 
baracter,  as  hemicrania  and  trifacial  neuralgia,  the  other  a  dyspeptic 
lache.  In  the  neuralgic  variety  the  pain  in  the  head  precedes  the  nau- 
while  in  the  dyspeptic  variety  the  pain  in  the  head  succeeds  the  dys- 
ic  symptoms.  In  the  neuralgic,  vomiting  does  not  relieve  the  pain, 
e  in  the  dyspeptic  an  emetic  or  laxative  often  removes  the  pain  in  the 
I  by  removing  the  cause.  In  addition  to  the  treatment  given  in  a  pre- 
8  lecture  for  neuralgic  headache,  which  often  occurs  at  \n\.CT\\x\^  ol 
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days,  or  a  week  or  two,  sometimes  coming  on  at  sunrise  ana  disappeariBg 
sunset,  I  have  good  results  from  the  use  of  guarana,  or  Paaliinia  sorbilis, 
it  is  sometimes  called.  I  give  it  usually  in  powder,  15  grains  every  15  m 
utes,  until  six  doses  have  been  taken.  It  is  best  given  in  a  little  sweets 
water ;  and  if  six  doses  do  not  relievo,  do  not  continue  it ;  it  will  probab 
not  relieve.  It  is  well  to  give  these  powders  in  any  headache  (not  mal&rii 
of  long  standing  and  prone  to  return  at  certain  intervals. 
Dyspepsia  is  a  frequent  cause  of  heiadache. 

If  there  is  indigestible  food  in  the  stomach,  and  it  has  been  there  fi 
some  time,  give  an  emetic,  as  mustard  and  warm  water,  or  sulphate  ziocgr 
XV.,  and  remove  it.  If  there  is  evidence  of  indigestible  food  in  the  alimei 
tary  canal  beyond  the  stomach,  give  gr.  xx.  ot  rhubarb  and  magnesia  eacl 
and  remove  it  from  the  bowels.  If  the  headache  be  frontal  and  the  pain  is  locate 
immediately  over  the  eyes,  give  dilute  nitro-muriatic  acid  in  ten -drop  doM 
well  diluted,  afler  meals.  If  the  pain  is  located  about  the  roots  of  the  luui 
give  an  alkali  before  meals,  as  gr.  xx.  bicarbonate  of  soda  or  magnesia.  !D 
dyspeptic  headache  oftentimes  is  not  confined  to  these  regions,  but  Bpret^ 
over  the  entire  head.  In  such  cases  I  combine  an  acid  with  an  alkali,  ai 
add  to  these  nux  vomica,  as  in  the  following  prescription  : 


Sod.  bicarb  5  iiss. 

Ac.  nitro-mur.  dil  5  ij. 

Tine.  nuc.  vom  5  iw. 

Syr.  aurant.  cort  3  tJ. 

Aqua?,  q.  b.  ad  5  rj.  )1 


Sig.  3  ss.  after  meals  in  a  wineglass  of  water. 

If  there  bo  gastric  pain,  a  mild  counter-irritant,  as  a  mustard  plaster: 
the  epigastrium,  will  often  relieve  the  pain  in  the  head  as  well  as  the  pain  i 
the  stomach.    If  flatulence  bo  a  troublesome  symptom,  give  the  folIowiDg: 

Bismuth  subcarb  5  ies. 

Tinct.  nucis  vom  5  iss. 

Tine.  card,  co  5  iv. 

Spts.  lav.  comp.  q.  s.  ad  3  iv.  J 

Sig.  5  ij.  before  meals  in  a  wineglass  of  water. 
If  there  be  constipation,  the  following  pill  may  bo  given,  one  in  ^ 


morning : 

Aloes  pulv  5  ss. 

Kxt.  nuc.  vom  .gr.  v. 

Kxt.  belladonna^  gr.  iv.  t 


Div.  in  pil.  No.  xv. 

In  some  forms  of  headache  associated  with  stomach  indigestion  I  h** 
found  small  doses  often  repeated  of  tinct.  nux  vomica  effectual.  Igi^*' 
single  drop  every^fifteen  minutes,  and  continue  this  two  or  three  hoars, J 
necessary.    In  other  cases,  where  the  headache  comes  on  soon  after* 

ll  and  seems  to  depend  on  delayed  stomach  digestion,  large  doses  of 
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But  if  it  is  deadly  to  sleep  out  of  doors  all  night  in  a  malarial  localit}', 
aid  it  bo  necessarily  fatal  to  sleep  in  a  house  in  such  a  locality  ?  It  would 
It  would  be  safer  to  sleep  in  the  house,  especially  if  the  windows  and 
)r8  were  closed.  The  reason  is,  that  the  house  has  been  warmed  during 
day,  and  if  kept  closed,  it  remains  much  warmer  during  the  night  in- 
rs  than  it  is  outdoors  ;  consequently,  the  malaria  is  kept  by|this  warmth 
high  above  the  head,  and  so  rarified,  as  to  be  comparatively  harmless, 
s  may  seem  to  some  too  nice  a  distinction  altogether,  but  it  will  be  found 
DUghout  the  world  of  Nature  that  the  works  of  the  Almighty  are  most 
kingly  beautiful  in  their  minutia*,  and  these  minwfia?  are  the  foundation  of 
mightiest  manifestations. 

Thus  it  is,  too,  that  what  wo  call  fever  and  ague  might  be  banished 
n  the  country  as  a  general  disease,  if  two  things  were  done.    1.  Have  a 

kindled  every  morning  at  day-light,  from  spring  to  fall  in  the  family 
01,  to  which  all  the  family  should  repair  from  their  chambers,  and  there 

ain  until  breakfast  is  taken.  2.  Let  a  fire  bo  kindled  in  the^amily  room 
lort  time  before  sundown  ;  let  every  member  of  the  family  repair  to  it, 

there  remain  until  supper  is  taken. 

[n  both  cases,  ths  philosophy  of  the  course  marked  out  consists  in  two 
igi.    First.  The  fire  rarifies  the  malaria  and  causes  it  to  ascend  above 
breathing  point.    Second.  The  food  taken  into  the  stomach  creates  an 
vity  of  circulation  which  repels  disease. — HalVs  Journal  of  Health. 


HYGIENE  OF  THE  EYES 

^  series  of  questions  touching  the  care  of  the  eyes  were  recently  sub- 
ed  to  Dr.  E.  G.  Loring,  Jr.,  by  the  Medico-Legal  Society  of  New  York. 
Loring  replied  in  a  paper  which  has  since  been  published  in  the  JlfecftcaZ 
)rd.  To  the  first  question — namely,  whether  bad  air  has  any  direct  effect 
he  sight  ? — the  author  replies  that  vitiated  air  has  a  specially  irritating 
lence  on  the  mucous  membrane  of  the  eye  ;  and  that  bad  air,  as  a  primal 
o,  may  set  in  train  morbid  processes  which  not  only  will  affeet  the 
king  capacity  and  integrity  of  the  organ,  but  may  even  lead  to  its  total 
ruction.  The  second  question  was,  whether  size  and  quality  of  type 
Id  cauBO  disease  of  the  eye  ?  According  to  Dr.  Loring,  the  smallest  print 
:-h  a  normal  eye  can  readily  recognize  at  at  a  distance  of  one  foot  is  about 
fiftieth  of  an  inch,  and  at  eighteen  inches  is  about  one  thirty-second  ot 
nch.  The  normal  eye  should  not  be  subjected  for  any  length  of  time  to 
pe  smaller  than  this  size,  or  one-sixteenth  of  an  inch,  and  it  would 
etter,  after  middle-life,  to  employ  a  type  even  a  little  larger  than  this ; 
the  employment  of  spectacles  removes  in  a  great  degree  the  necessity 
larger  type  with  advancing  years.  The  finer  the  type  the  closes  the 
c  has  to  bo  held  to  the  eye,  and  the  greater  the  demand  on  fe^\sX\t.- 
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)Dg  power  and  the  muscles  that  bring  both  eyes  to  bear  at  once  npon  the  print. 
On  the  other  hand,  too  coarse  type  is  wearisome  to  the  eye,  requiring  more 
exertions  of  the  muscles  that  govern  the  movements  of  the  eyes.  The  diB- 
tance  between  the  lines  should  be  about  one-eighth  inch  ;  nearer  than  this 
is  apt  to  be  confusing,  farther  apart  is  also  confusing.  Heavy-faced  tj'peift 
preferable  to  light-faced.  An  almost  imperceptible  yellow  tint  in  the  paper, 
'^natural  tint.*'  is  very  desirable;  pure  white  paper,  especially  if  it  has  i 
metallic  lustre  with  bluish  tinge,  should  not  bo  employed.  The  paper  shoold. 
be  thick  enough  to  l>o  transparent,  should  have  a  close,  fine  texture,  and  l)ft| 
free  from  spongincss.  To  the  third  question — whether  too  long  and  con-^ 
strained  attention  to  one  object,  without  rest  or  variety,  will  cause  eye-dis-- 
ease? — Dr.  Loring  replies  aftirmatively,und  assigns  the  physiological  reasooL 
Finally,  he  was  asked  whether  the  angle  at  which  the  light  strikes  the  eye 
is  important  ?  lie  replies  that  the  light  should  not  come  directly  in  frontjj 
neither  should  it  come  directly  behind.  It  should  not  come  from  the  right 
side,  becau.se,  in  writing,  the  shadow  of  the  hand  falls  across  the  page;  aod^ 
amoving  shadow  over  a  lighted  surface  not  only  reduces  the  quantity o( 
light  and  leads  to  u  stooping  position,  but  it  is  also  more  more  annoying  to, 
the  eye  than  a  uniform  reduction  of  the  illumination  of  even  a  greater  de^ 
gree.  The  best  direction  for  the  light  to  come  is  from  the  left-hand  side,  ant 
from  rather  above  than  below  the  level  of  the  hand, — Popular  Sciendi 
Monthly.  \ 


HIGH  TEMPERATURE  AND  BOWEL-COMPLAINTS. 

J)r.  >i.  S.  Davis,  in  a  **Ilepurt  on  Clinical  and  Meteorological  TJeoords,'*. 
communicated  to  the  American  Medical  Association,  an  abstract  of  which| 
we  find  in  the  Medical  Becord,  reaches  the*  conclusion  that  the  bowel  affeo-i 
tions,  so  characteristic  of  this  tein])erate  climate,  begin  invariably  withi 
the  first  week  of  continuous  high  temperature,  and  that  every  subequentl 
occurrence  of  several  days  and  nightsof  continuous  high  temperature  canse^ 
new  attacks  to  be  increased  in  number  throughout  the  month  of  July,lcsBii4 
August,  and  still  less  in  September  ;  that  it  is  not  simply  the  extreme  of  heaU. 
but  its  duration,  which  determines  the  number  of  attacks  ;  that  this  eontin-j 
nous  heat,  to  be  efficient  in  producing  these  affections,  must  follow  a? 
protracted  season  of  cold  ;  and  that,  if  we  compare  these  deductions  directlf= 
with  statistics  of  mortality,  we  shall  find  them  to  conform  in  every  particu- 
lar in  that  the  high  rate  of  mortality  follows  exactly  the  same  line.  That 
fact  was  regarded  as  one  of  great  importance  in  connection  with  sanitaiy 
measures  which  were  to  be  adopted  for  the  protection  of  life  in  infants;  pre- 
ventive measures  must  strike  with  the  first  week  of  high  temperature.  Theae 
conclusions  were  corroborated  by  quotations  from  mortality-tables.— 
lar  Science  Mont  hit/.  ^  j 
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.11  acids  and  alkaliB,  like  the  aforementioned  ingredients,  are  absolutely 
;eroa8  in  a  majority  of  eases.  Like  stimulating  beverages,  they  may 
ihow  their  bad  efTects  in  a  day  or  week,  but  in  a  few  months  or  years 
become  uncompromising  destroyers.  Borax  and  alum,  for  their  as- 
sent qualities,  may  be  used  temporarily  in  certain  aphthous  affections 
mercurial  sore  mouth.  They  should  be  mixed  with  honey,  sugar  or  sage, 
'or  everybody's  daily  use,  for  keeping  the  teeth  clean  and  the  gums 
thy,amild  astringent,  antacid,  antalkaline,  styptic  wash  is  decidedly  the 
:  pleasant,  cheapest  and  only  safe  dentifrice  known  to  the  leaders  of 
profession.  If  properly  prepared  it  dissolves  the  mucous  calculi  and 
r  injurious  secretions,  and  all  can  be  readily  removed  from  the  mouth 
he  gentle  use  of  a  soft  brush  and  rinsing  with  water, 
n  cases  of  predisposition  to  formation  of  tartar — from  viscid  secretions 
ng  from  disordered  stomach — precipitated  chalk  should  be  used  once 
y,  in  connection  with  the  wash.  Always  cleanse  well  between  and  on 
inner  sides  of  the  teeth.  Always  use  well-made  brushes — those  having 
ty  of  soft  bristles  or  badger's  hair.  For  children,  very  small  and  soft 
ihes.  Children's  first  teeth  should  be  kept  clean.  They  should  be 
;ht  to  brush  their  teeth  every  time  they  wash  and  comb  their  hair- 
Banliness  is  next  to  Godliness,"  and  the  neglect  of  cleanliness  is  the  di- 
cause  of  so  much  ** toothcarpentering "  being  required.  *-Delays  are 
jerous  and  expensive." 


POPULAR  FALLACIES. 

ught  air  and  <lamp  weather  are  held  in  great  horror  by  multitudes  of 
ons  who  are  sickly  or  of  weak  constitutions;  consequently,  by  avoiding 
light  air,  and  damp  weather,  and  changeable  weather,  and  weather  that  is 
idered  too  hot  or  too  cold,  they  are  kept  within  doors  the  much  largest 
ion  of  their  time,  and  as  a  matter  of  courso  continue  invalids,  more  and 
5  ripening  for  the  grave  every  hour  ;  the  reason  is,  they  are  breathing 
npure  atmosphere  nineteen-twentieths  of  their  whole  existence. 
LS  nothing  can  wash  us  clean  but  pure  water,  so  nothing  can  cleanse  the 
[1,  nothing  can  make  health-giving  blood,  but  the  agency  of  pure  air. 
reat  is  the  tendency  of  the  blood  to  become  impure  in  consequence  of 
e  and  useless  matters  mixing  with  it  as  it  passer*  through  the  body,  thai 
quires  a  hogshead  of  air  every  hour  of  our  lives  to  unload  it  of  these 
iritics :  but  in  proportion  as  this  air  in  vitiated,  in  such  proportion  does 
fallibly  fail  to  relieve  the  blood  of  these  impurities,  and  impure  blood 
e  foundation  of  all  disease.  The  great  fact  that  those  who  are  out  of 
s  most,  summer  and  winter,  day  and  night,  rain  or  shine,  have  the  best 
ih  the  world  over,  does  of  itself  falsify  the  general  impression  that  night 
»r  any  other  out  door  air  is  unhealthy  as  compared  with  in-door  air  at 
tame  time. 

Lir  is  the  great  necessity  of  life;  so  much  so,  that  if  deprived  oCxV^qt  %i 
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moment,  wc  perish ;  and  so  constant  is  the  necessity  of  the  blood  for  contact 
with  the  atmosphere,  that  every  drop  in  the  body  is  exposed  to  the  air 
through  the  medium  of  the  lungs  every  two  minutes  and  a  half  of  oiir«« 
istence. 

Whatever  may  bo  the  impurity  of  the  out  door  air  of  any  locality,  the 
indoor  air  of  that  locality  is  still  more  impure,  because  of  the  dust  and  de- 
caying and  odoriferous  matters  which  are  found  in  all  dwellings.  Besidei, 
how  can  the  in-door  air  be  more  healthy  than  the  out-door  air, other  thinp 
being  equal,  when  the  dwelling  is  supplied  with  air  from  without? 

To  this  very  general  law  there  is  one  exception,  which  it  is  of  Iht] 
highest  importance  to  note.  When  the  days  are  hot.  and  the  nights  cool,j 
there  are  periods  ef  time  within  each  twenty-four  hours,  when  it  is  safcsttij 
bo  in-doors,  with  doors  and  windows  closed  ;  that  is  to  say,  for  the  houroi| 
two  including  sunrise  and  sunset,  because  about  sunset  the  air  cools,  audita 
vapors  which  the  heats  of  the  day  have  caused  to  ascend  far  above  us,  co»j 
dense  and  settle  near  the  surface  of  the  earth,  so  as  to  be  breathed  by  thi 
inhabitants  ;  as  the  night  grows  colder  these  vapors  sink  lower,  and  an 
within  a  foot  or  two  of  the  earth,  so  they  are  not  breathed.  As  the  sunrisa^ 
these  same  vapors  arb  warmed,  and  begin  to  ascend,  to  be  breathed  agaii| 
but  as  the  air  becomes  warmer,  they  are  carried  so  far  above  our  heads  aatli 
innocuous.  Thus  it  is  that  the  old  citizens  of  Charleston,  S.  C,  rememtai 
that  while  it  was  considered  important  to  live  in  the  country  during tta 
summer,  the  common  observation  of  the  people  originated  the  custom  ofrii- 
ing  into  town,  not  in  the  cool  of  the  evening  or  of  the  morning,  but  in  tht 
middle  of  the  day.  They  did  not  understand  the  philosophy,  but  theyolh 
served  the  fact  that  those  who  came  to  the  city  at  mid-day  remained  welV 
while  those  who  did  so  early  or  late  sulfered  from  it. 

All  strangers  at  Konie  are  cautioned  not  to  cross  the  Pontine  marsh* 
aflcr  the  iieat  of  the  day  is  over-  Sixteen  of  a  ship's  crew,  touching  at  oit 
of  the  West  India  islands,  slept  on  shore  several  nights,  and  thirteen  of  tha 
died  of  yellow  fever  in  a  few  days,  while  of  two  hundred  and  eighty,  whi 
were  freely  ashore  during  the  day,  not  a  single  case  of  illness  occurred.  Thi 
marshes  above  named  are  crossed  in  six  or  eight  hours,  and  many  travel«t 
who  do  it  in  the  night  are  attacked  with  mortal  fevers.  This  does,  at  firit 
sight,  seem  to  indicate  that  night  air  is  unwholesome,  at  least  in  the  locali- 
ties of  virulent  malarias,  but  there  is  no  direct  proof  that  the  air  about  san-| 
rise  and  sunset  is  not  that  which  is  productive  of  the  mischief.  j 

For  the  sake  of  eliciting  the  observations  of  intelligent  men,  we  prcsentj 
our  theory  on  this  subject.  j 

A  person  might  cross  these  marshes  with  impunity,  who  would  set  ortj 
on  his  journey  an  hour  or  two  after  sundown,  and  finish  it  an  hour  or  two] 
before  sun-up,  especially  if  he  began  that  journey  on  a  hearty  meal,  becAUSfc ' 
in  this  way,  he  would  be  traveling  in  the  cool  of  the  night,  which  coolness 
keeps  the  malaria  so  near  the  surface  of  the  earth  as  to  prevent  its  being 
breathed  to  a  hurtful  extent. 
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*  lose  its  strength  under  the  summer  sun,  and  even  if  made  effectual  by 
equent  renewal,  the  beetles  are  left  alive  to  visit  other  orchards  or  to  de- 
astate  the  maples  and  oaks  of  our  roadsides  and  forests.  This  thousand 
eotle  females,  and  if. wo  suppose  each  female  to  produce  fifty  eggs  we  see 
aat  by  their  destruction  25,000  borers  have  been  "nipped  in  the  bud.'* 

5.  The  fertilization  of  plants.  It  is  one  of  the  wonderful  facts  of  natural 
ii»tory  that  the  two  great  kingdoms  of  plants  and  animals  are  so  closely  re. 
atcd  that  each  is  essential  to  the  existence  of  the  other.  That  animals 
ould  not  live  without  plants,  since  from  these  they  directly  or  indirectly 
Icrive  their  sustenance,  is  really  understood.  But  that  plants  could  not 
ive  without  animals  is  a  proposition  which  needs  some  explanation.  Some 
slants,  like  the  common  squash,  are  so  constructed  that  their  staminate  and 
•istillate  blossoms  are  separate  from  each  other.  In  such  cases  it  is  evident 
hat  the  pollen  must  be  conveyed  from  the  stamens  to  the  pistils  by  some 
sternal  agenc3\  This  operation,  though  in  some  cases  performed  by  the 
'ind,  is  regularly  accomplished  by  insects,  which,  in  the  repeated  act  of  tak- 
ig  honey,  convey  the  pollen  from  flower  to  flower,  and  thus  secure  the  fer- 
tHzation  of  the  ovules.  Other  plants  have  perfect  blossoms,  containing 
nh  stamens  and'pistils,  so  that  it  would  seem  that  there  would  be  no  need 
:  insect  agency  to  secure  the  growth  of  the  seed.  But  it  is  found  that  when 
>c«e  perfect  flowers  are  artificially  guarded  from  the  approach  of  insecta> 
ther  no  seed  at  all,  or  else  very  scanty  and  imperfect  seed  are  produced* 
portion  of  a  clover  field  be  covered  with  gauze  during  the  period  of 
oom  so  that  the  humble-bees  can  obtain  no  access  to  the  blossoms,  no  seed 
hatever  will  be  produced.  Yet  each  clover  head  has  an  abundance  of  sta- 
ens  and  pistils.  I  observed  the  maple  trees  in  front  of  my  house  (Acer 
isycarpum)  when  in  bloom  in  early  spring.  One  tree  had  stamens  only; 
le  next  tree  had  perfect  blossoms,  but  the  pistils  were  fully  developed  and 
ady  to  receive  pollen  while  their  own  stamens  were  still  in  a  rudimentary 
audition,  and  the  hive  bees  were  conveying  the  pollen  from  the  first  tree 

•  the  second.   Two  or  three  days  later,  when  the  pistils  of  the  second  tree 
Id  wilted,  its  stamens  had  reached  maturity,  and  the  bees  were  conveying 
eir  pollen  to  the  pistils  of  a  third  tree.    Thus  flowers  do  not  furnish  honey 
insects  from  purel}'-  disinterested  motives,  but  with  sweet  allurements  en- 

2e  them  to  perform  an  act  essential  to  the  very  existence  of  the  vegetable 
ngdom. 

(5.  The  last  benefit  derived  from  insects  to  which  I  would  briefly  invite 
)ur  attention  is  the  restraining  of  vegetation  within  the  proper  bounds. 

There  is  no  doubt  that  in  a  state  of  nature  the  kingdom  of  plants  would 
fTer  great  deterioriation  if  the  number  of  individuals  was  not  kept  within 
iisonable  limits  by  insect  depredations.  By  this  agency  a  disastrous  crowd- 
^  of  vegetable  growth  is  in  a  great  measure  prevented. 

We  now  pass  on  to  consider  the  large  class  of  injurious  insects.  It  has 
•n  shown  that  in  a  natural  condition  of  things,  destructive  insects  have 
i'lr  proper  and  useful  position.    But  man  interferes  with  the  primitive 


relatione  of  tlio  world  of  natiiro^  and  for  ttis  own  good  estabtishee  a  newordcr 
of  things.  Itii^tead  of  allowing  the  grjipcvines  and  fruit  irem  to  reraaia  m 
tbe  forest,  separated  from  one  another  and  asHoeiated  with  hundreds  of  otb^r 
species  of  vines  and  trees,  lie  for  his  own  convenience  and  eorofort  gatlieis 
thtj  vines  by  th(^Tn**elves  into  vineyards,  and  tlic  trees  by  themselves  into 
orchards,  lie  then  improves  the  quality  of  the  fruit  by  cultivation.  But 
these  altered  conditions  furnish  vastly  improved  facilities  for  the  miiltipli* 
cation  of  the  many  species  of  injects  whfch  find  their  homes  upon  or  witliio 
ihe  vines  and  treea.  AVhat  were  formerly  ufioful  prunors  and  raetraiaers  of 
an  over  luxuriunt  yegetation,  now  become  ruth  less  destroyers,  and  mw 
must  oxereiso  his  keenet^t  intelligence  lo  protect  himself  from  ruin,  Tbf 
annual  damage  inflicted  npon  crops  and  fruits  in  the  Ignited  Stateii  has  been 
variously  estimated  from  |300,000,0(J0  to  $500,000,000,  An  equal  destracUoi 
of  property  liy  an  army  ot  invasion  would  can  so  our  national  govern  id  mtlfl 
expend  miilions  of  dollars  in  defence.  The  lose  occasioned  by  the  nivitsfei 
of  the  HoL'ky  Mountain  or  Hateful  Locust  during  the  past  year,  oannot  fail 
below  |100,UOO,QOf*,  Yet  the  total  amount  annually  expended  for  the  repm- 
sion  of  insect  foey  by  congress  and  all  our  fitate  legislatucrs  combined  does  Ml 
exceed  8 1 8,  <  MM), 

I  would  therefor©  suggest,  under  tho  Iiead  of  public  nieaaure*5 ;  l^^l*  htgr 
iftlatioii  lo  compel  every  man  to  keep  his  grounds  free  from  iusect  pctsisi.  Ho* 
one  iiaa  a  right  to  foster  noxious  agenciea  for  the  destruction  of  bis  neift- 
bors'  crops  and  fruit  2,  A  bounty  might  be  offered  in  certain  cases  by  lb« 
county,  Btate  or  general  government  for  the  capture  of  injurioiia  iii»ect$.  A 
reward  of  tw^enty-fivc  cents  a  bu.shel  for  locusts  during  our  recent  vi- 
by  this  scourge  wouhl  tloubtless  have  prevented  a  large  portion  of  iL. 
age  inJ^icted.  Such  a  reward  would  certainly  be  an  legitimate  aa  the  cof- 
10 mar y  bounty  for  gopher  skins.  :i  The  introduction  of  parasites  should  be 
u  n de r ta k  t! n  by  t  h  e  ge  n oral  go v e r n  men  L  Han y  of  our  m  oe t  d  eti t r  ric  i  i  v e  in  • 
§©Ct8  have  been  introduced  from  Europe.  In  the  old  country  they  li4V« 
many  parasites  to  keep  them  in  check,  but  as  yet  few  ot  these  parasites  hsiTi 
made  tlieir  wny  to  this  country,  so  that  our  foreign  Iocs  have  proved  most 
destructive  on  necount  of  the  absence  of  their  natural  checks.  That  tht 
plan  proposed  is  a  feasible  one  has  been  proved  by  Dr.  Le  Baron,  tbt*  lUinoi* 
State  Kutomologisl,  who  has  successfully  introduced  into  northern  lllmoies 
parasite  upon  the  apple  bark  louse.  4.  Every  Stat©  iu  the  Union  shoald 
employ  a  competent  man  as  .State  Entomologist,  who  should  give  his  whole 
lime  to  the  work  of  in  vest  iga  ting  the  habits  ot  in  sects,  and  disseminating  infor- 
mation among  the  people,  Messrs.  Fitch,  Uiley  and  Le  Baron  have  saved 
miliions  of  dollars  to  the  great  States  oi'New  York,  Missouri  and  Illinois,  by 
their  indefaligable  cutoraological  labors.  The  salaries  paid  to  these  in#a 
have  been  a  thousand  fold  reiurned  to  the  states  employing  them.  5.  The 
legal  protection  of  insectivorous  birds.  A  commission  should  be  appointod 
lo  determine  what  birds  should  receive  this  protection.  G.  The  plan  pro- 
posed for  the  appointment  of  a  national  (  ommisi^lon  for  the  preventren  of 
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ENTOMOLOGY. 
BY  PROF.  F.  II.  SNOW,  KANSAS  STATE  UNIVERSITY,  LAWRENCE. 

£ntomology,  or  the  science  of  insects,  has  even  in  recent  times  been  re- 
Bearded  with  disfavor.  Not  more  than  forty  years  ago  the  distinguished  M. 
Benoas  was  arrested  and  brought  to  trial  by  the  authorities  of  St.  Fernando 
L  n  Chili,  upon  the  charge  of  witchcraft,  because  he  kept  certain  caterpillars 
which  turned  into  butterflies.  Nearer  home  within  the  past  three  years,  an 
enayist  before  the  Kansas  State  Teachers'  Association  denounced  the  waste 
of  Umo  by  young  people  in  the  pursuit  of  butterflies.  During  my  own  fre- 
^nent  excursions  with  long-handled  net,  cyanide- bottle,  empty  cigar-box  and 
other  collecting  apparatus,  I  invariably  encountered  the  astonished  stare  and 
incredulous  smile  of  passers-by,  who  often  seem  to  doubt  the  sanity  of  a  man 
who  deliberately  devotes  his  time  to  ^^catching  bugs."  But  it  is  not  neces- 
nry  before  an  intelligent  audience  to  defend  a  science  which  has  so  intimate 
m  connection  with  the  professions  of  agriculture  and  horticulture. 

This  science  embraces  a  broader  field  than  any  other  department  of  Zo- 
ology. This  is  made  clear  when  we  consider  that  of  the  250,000  living  species 
jDclnded  in  the  animal  kingdom  about  200,000  species  or  four-fifths  of  the 
^hole  belong  to  the  single  class  of  insects.  The  history  of  this  immense  array 
of  living  creatures  is  yet  to  be  written.  Comparatively  little  is  known  of 
the  transformations  and  habits  of  the  vast  majority  of  insects. 

A  complete  work  on  Entomology,  which  should  devote  but  a  single  page 
to  each  species  Avould  occupy  nearly  300  volumes  of  the  size  of  our  Ameri- 
c«a  Cycloprodia.  Yet  the  celebrated  Straus  Durckheim  devoted  seven  years 
to  the  study  of  a  single  species  of  beetle  and  embodied  his  results  in  a  vol- 
ume which  will  constitute  a  perpetual  monument  to  the  genius  of  its  author. 

Of  the  200,000  species  of  insects  thus  iar  discovered  upon  our  globe,  some 
50,000  are  found  in  the  United  States,  and  it  may  be  safely  estimated  that 
10,000  species  occur  within  the  boundaries  of  the  State  of  Kansas. 

The  impression  exists  among  many  that  all  insects  are  injurious,  and  the 
best  friends  of  the  farmer  and  fruit  grower  are  too  often  destroyed  by  those 
whose  zeal  would  be  profitably  mingled  with  knowledge.  Of  the  benefits 
conferred  by  insects  we  may  note  the  following : 

1.  The  removal  of  ofl^ensive  material  from  the  face  of  the  globe.  Whole 
families  of  insects  act  as  scavengers  to  purify  the  earth  and  air.  Let  an  ani- 
mal die  and  the  mimic  beetles  and  the  skin  beetles  remove  its  dormal  cov- 
ering, thus  allowing  the  army  of  flies  to  deposit  their  eggs  within  the  flesh. 
Within  five  days  all  the  softer  material  is  removed  and  still  other  spcciea 
attack  the  more  obdurate  portions  of  the  carcass. 
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2.  The  defttructioD  of  noxiouB  insecte.  Some  of  the  largest  lamilitsfif 
[beetles  are  exclusively  carnivorous  and  destroy  multitudeja  of  iosect  p«tt». 
Such  are  the  tiger  beetles,  the  predaeeous  ground  beetles  and  the  iadj-birdi 
The  large  groen  beetle  known  as  the  caterpillar  hunter,  eagerly  devours  the 
maple  worm,  the  army  worm,  the  canker  worm  and  the  locu&t.  The  1a4t- 
birds  eonsumo  vast  numbers  of  plant  lice.  I  have  bred  three  species  of  fliei 
from  the  majyrgots  which  proved  so  destructive  to  our  recent  pest — ^tbe  km- 
fill  locust,  Nearly  all  injurious  injects  have  some  lehneumon  0y,  or  olii<!i 
parasite  to  reduce  their  otherwise  overwhelming  numbers, 

3-  The  furnishing  of  food  to  other  anlmale.  Her©  we  may  cit^  the  Miy 
fly  (Fdlingmia  biiineati)  w^hich  has  occurred  in  the  winged  condilion  ilonj 
our  rivers  for  some  time,  and  both  in  the  larva  and  in  the  perfe*H  state  tip* 
plies  our  fishes  with  abundant  and  wholesome  tbod* 

4.  The  furnishing  to  man  of  valuable  products  useful  as  medicin*- 
w&Xj  honey,  silk,  etc.,  etc.  It  is  refreishing  to  note  in  these  latter  ^- 
aging  but  now  brightening  days,  that  the  silk  raising  experiment  of  fruh^ 
lin  county  has  proved  so  complete  a  success,  and  that  the  eggs  of  the  lift 
worm  raised  in  Kansas  are  the  best  that  the  world  atTords.  Now  that  Ktfl- 
fias  eclipses  Japan  in  the  French  markets  for  this  commodity,  the  propriety 
of  extending  the  culture  of  the  silk  worm  in  our  favorable  climate  need  BOt 
b©  urged  upon  your  consideration. 

It  is  well  known  to  entomologists  that  no  less  than  fifty  species  of  insect* 
prey  upon  grains  and  grasses,  thirty  on  garden  vegetables,  fifty  on  the  grape* 
vine,  seventy-live  on  the  apple,  an  equal  number  upon  the  pear*  peach  and 
plum,  filly  on  the  ofck,  seventy-five  on  the  walnut,  and  one  hundred  on 
piue. 

It  becomes  therefore  an  important  question  how  we  may  protect  oureeltei 
from  insect  ravages.  I  would  first  suggest  private  measures.  E'rery  ownerofi 
vineyard,  orchard  or  farm  should  be  on  the  alert  to  discover  and  deglroT 
thefio  noxious  insects  upon  their  first  appearance.  A  epeciee  may  exist  la 
comparative!}' small  numbers  one  season  and  be  destroyed  completely  and 
with  ease,  but  if  left  unrnolested  on  account  of  its  occasioning  no  apparent 
damage  it  will  multiply  almost  incredibly,  and  the  next  season  appear  in 
overpowering  numbers,  annihilating  it&  food  plant.  This  was  the  case  la*t 
month  in  a  vineyard  in  which  the  fruit,  foliage  and  young  canes,  which 
been  spared  by  the  locusts,  were  entirely  destroyed  by  the  caterpillars  of 
the  beautifu!  moth  known  as  the  Eightspotted  Forester,  This  insect  ap* 
peared  in  the  same  vineyard  last  year  without  attracting  much  attention, 
and  might  have  been  exterminated  with  little  trouble*  Let  roe  here  coi»* 
mond  to  your  notice  the  plan  adopted  by  N.  P,  Deming.  who  found  hi» 
orchard  this  year  overwhelmingly  attacked  by  that  worst  enemy  of  our  ap- 
ple trees — the  Flat  Headed  Borer.  He  offered  his  son  a  reward  of  so  much 
per  hundred  for  all  the  beetles  he  would  collect  I  consider  the  plan  of  de- 
fence by  destroying  the  insects  as  far  as  preferable  to  the  protection  of  tb« 
trees  by  washes.    The  best  of  washes  will  soon  be  washed  away  by  the  rnim 
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they  coQtain  as  to  rondor  locomotion  a  task  of  difficulty,  if  not  to  make  it 
utterly  impossible.  The  workers  (No.  1)  provide  them  with  a  constant  sup- 
ply of  flowers  and  pollen,  which  by  a  process  analogous  to  that  of  the  bee,  they 
convert  into  honey.  The  fact  that  the  remainder  of  the  inhabitants  feed  on 
the  supply  thus  obtained,  though  it  is  surmised,  has  not  been  established  by 
actual  observation ;  indeed,  with  reference  to  many  of  the  habits  of  these 
creatures,  we  are  at  present  left  in  total  ignorance,  it  being  a  reasonable 
supposition  that,  in  insects  so  remarkable  in  many  of  their  habits,  other 
interesting  facts  are  yet  to  be  brought  fo  light  respecting  them.  It  would 
be  of  great  value  to  learn  the  specific  rank  of  the  black  workers  (No.  3),  and 
to  know  the  sexes  of  the  species  forming  the  community,  their  season  and 
manner  of  pairing,  and  whether  the  honey-makers  are  themselves  used  as 
food,  or  if  they  excrete  their  saccharine  fluid  for  the  benefit  of  the  inhabit- 
ants in  general,  and  then  proceed  to  distil  more.  The  hooey  is  much  sought 
after  by  the  Mexicans,  who  not  only  use  it  as  a  delicate  article  of  food,  but 
apply  it  to  bruised  and  swollen  limbs,  ascribing  to  it  great  healing  proper- 
ties. The  species  is  said  to  bo  very  abundant  in  the  neighborhood  of  Santa 
Fe,  N.  M..  in  which  district  the  observations  of  Captain  Fleeson  were  made 
—Henry  Edwards  in  London  Journal  of  Applied  Science. 


THE  BRUSH  AND  COMB  OF  THE  HYMENOPTERA. 

Bees  have  always  been  noted  for  cleanliness  of  person.  It  appears  to  be 
necessary  for  them  to  take  particular  care  in  this  respect  of  their  antenno. 
Any  one  who  has  observed  bees  and  wasps,  must  have  noticed  how  much 
time  they  spend  in  cleaning  these  mysterious  organs  ;  and,  perhaps,  will 
remember  the  singular,  almost  human-like  motions — the  careful,  dexterous 
strokes  in  one  direction,  with  which  the  work  is  done.  One  of  the  fore  legs 
is  thrown  over  the  antenna  of  the  same  side  of  the  head ;  the  antenna  is 
caught  at  a  certain  point  of  the  leg,  which  at  the  proper  instant  is  here 
slightly  bent  for  the  purpose ;  and  then,  with  an  outward  and  downward 
sweep,  the  antenna  is  drawn  from  its  base  towards  its  tip  through  this  bend. 

A  little  attention  shows  why  the  antenna  is  caught  at  a  certain  bend  of 
the  log.  There  is  a  special  apparatus  at  that  particular  spot,  admirably 
adapted  for  the  purpose.  At  the  junction  of  the  tibia  and  the  tarsus  is  the 
apparatus  mentioned.  It  comprises — first,  a  specialized  spine,  hinged, 
movable,  brush-like,  and  projecting  from  the  inner  side  of  the  leg;  second, 
a  deeply-cut,  semi-circular  notch,  in  the  upper  part  of  the  first  tarsal  joint, 
fringed  with  a  row  of  closely  set  teeth,  like  a  curved  comb.  When  the 
leg  is  bent  towards  the  body  at  this  point,  the  comb  is  accurately"  opposed 
to  the  brush,  leaving  a  circular  opening,  through  which  the  antenna  is 
drawn,  and  neatly  cleansed  at  every  part  of  its  circumference. 

This  developed  spine  is  mentioned  as  a  brush,  because  of  its  graceful. 
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brush-like  form  in  cither  species  of  the  hymenoptera.  In  the  honey  bcei: 
appears  to  have  no  especial  fringe  of  bristles,  but  is  membranous,  thin,  of 
irregular  outline,  and  doubled,  like  a  leaf  with  the  edges  curled  towards 
each  other,  having  the  concave  side  opposed  to  the  leg.  The  stout  spines  \ 
above  and  below  the  notch,  are  a  few  of  the  usual  spines  which  abound  on 
this  part  of  the  leg.  The  teeth  of  the  comb  are  seen  in  a  regular  cnrre. 
fringing  the  inner  contour  of  the  notch,  and  pointing  towards  the  centre 
of  the  opening. 

The  brush  on  the  fore  leg  of  u  winged  red  ant  well  deserves  the  name. 
Its  back,  or  convex  side,  is  armed  towards  the  tip  with  finely  pointed  pro- 
jections; and  its  concave  side,  from  the  tip  to  a  large  pointed  process  in  th? 
neighborhood  of  the  base,  or  for  about  two-thirds  of  its  length,  is  fringed 
with  long,  closely  set  teeth,  which  must  render  the  brush  an  admirable 
duster.  There  is  no  deep  notch  in  the  tarsus,  as  with  the  honey  bee.  ba: 
u  decided  curve,  with  a  gently  sweeping  and  extended  comb. 

The  brush  on  the  fore  leg  of  the  blue  mud  wasp  (Pelopa*us  coprulevs)  \^ 
large,  prominent,  and  of  strikingly  graceful  form,  as  might  be  expected 
from  the  characteristics  of  this  species.  The  teeth  of  the  brushing  edge, 
opposed  to  the  leg,  begin  quite  near  the  base,  and  extend  downwards  in  a 
prominent  reversed  curve  to  a  large,  pointed  process,  and  are  then  floc- 
cceded  by  a  close  row  of  sharp  spines  to  the  tip.  The  teeth  of  the  comb  | 
are  set  in  a  notch,  in  the  upper  part  of  the  tarsus,  very  much  like  that  of 
the  honey  bee,  only  not  cut  in  with  such  a  deep,  short  curve. 

The  whitc-horncd  horn-tail  {Urocerus  albicornis)  is  one  of  the  lar/jestof 
the  hymenoptera.  It  has  long,  narrow  wings,  and  a  long,  cylindrical  body, 
giving  it  somewhat  the  appearance  of  a  dragon-fly;  but  it  is  much  morf 
sluggish  in  its  movements  than  the  latter  insect.  The  female  is  armed 
with  a  long,  slender  borer,  hinged  to  the  middle  of  the  under  .side  of  the 
abdomen,  with  which  fhe  bores  the  trunk  of  the  pine  tree  to  deposit  her 
eggs.  In  this  insect  the  brush  and  comb  would  hardly  be  recognized, as 
they  have  been  strangely  transformed  into  what  may  be  called  a  thamb 
and  knives.  The  thumb  is  hinged  to  the  lower  end  of  the  tibia,  in  the 
usual  position  of  the  brush.  It  is  nearly  straight,  fleshy,  cylindrical  and  ■ 
ends  in  a  slightly  curved  spinous  tip.  Instead  of  the  comb,  found  onmoS 
other  members  of  the  great  family  of  the  hymenoptera,  there  is  a  longrov 
'  of  curious  appendages,  gradually  increasing  in  size  as  they  extend  down- 
wards, and  set  on  the  inner  side  of  the  enormously  lengthened  first  tarsal 
joint.  They  rise  from  a  somewhat  bulbous  base,  continue  for  about  one- 
third  of  their  length  with  a  cylindrical  trunk,  and  then  suddenly  expand 
in  an  extremely  thin  and  transparent  blade. 

They  would  evidently  have  formed  a  good  model  for  the  flint  knive« 
made  by  our  progenitors  of  the  "stone  age."    The  back  of  each  knife  is 
directed  downwards;  while  the  cutting  edge,  taking  a  broad  sweep  from 
the  handle  to  the  extreme  point,  is  directed  upwards  towards  the  thumb.  : 
In  the  individuals  which  I  have  examined,  the  thin  upper  edge  of  many  of 
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ationul  calamities  occasioned  by  insects  is  worthy  of  endorsement  by  every 
irmcr  and  fruit-grower  in  the  land.  The  petition  to  congress  for  such 
diAmission  should  receive  universal  signature.  7.  I  would  finally  suggest 
lat  if  our  people  wore  more  generally  familiar  with  the  subject  of  entomology 
od  were  able  to  distinguish  between  the  beneficial  and  injurious  insects, 
ar  universal  enemies  would  be  more  intelligently  and  effectually  resisted, 
'o  this  end  I  would  earnestly  recommend  the  introduction  into  our  schools 
f  the  elements  of  this  extremely  practical  science.  Independently  of  the 
ducational  advantages  of  natural  history  studies,  the  "practical"  value  of 
knowlege  of  plants  and  insects,  should  forcibly  commend  botany  and  ento- 
aology  to  these  who  determine  the  course  of  training  in  our  common  schools. 
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{Mynaccocystus  MexicanuSy  Wcstwood.) 

The  natural  history  of  this  very  curious  species  is  so  little  known  that 
the  preservation  of  every  fact  connected  with  its  economy  becomes  a  matter 
of  considerable  scientific  importance,  and  the  following  observations  gleaned 
from  Captain  W.  B.  Fleeson  of  San  Francisco,  who  has  recently  had  an  op- 
portunity of  studying  the  aunts  in  their  native  haunts,  may,  it  is  hoped,  be 
Dot  without  interest.  The  community  appears  to  consist  of  three  different 
kinds  of  ants,  probably  of  two  separate  genera,  whose  oflices  in  the  general 
)rdcr  of  the  nest  seems  to  be  entirely  apart  from  each  other,  and  who  per- 
form the  labor  alotted  to  them  without  the  least  encroachment  upon  the 
laiies  of  their  fellows.  The  larger  number  of  individuals  consists  of  yellow 
forking  ants  of  two  kinds,  one  of  which,  of  a  pale  golden  yellow  color, 
•bout  one-third  of  an  inch  in  length,  acts  as  nursers  and  feeders  of  the  hon- 
'y-making  kind,  who  do  not  quit  the  interior  of  the  nest,  "their  sole  purpose 
•eing,  apparently,  to  elaborate  a  kind  of  honey,  which  they  are  said  to  dis- 
harge  into  prepared  receptacles,  and  which  constitutes  the  food  of  the  entire 
Population.  In  these  honey-secreting  workers  the  abdomen  is  distended 
^to  a  large,  globose,  bladder-like  form,  about  the  size  of  a  pea.  '  The  third 
ariety  of  ant  is  much  larger,  black  in  color,  and  with  very  formidable  man- 
'ibles.  For  the  purpose  of  better  understanding  the  doings  of  this  strange 
Ommunity,  we  will  designate  them  as  follows : 

No.  1 — Yellow  workers ;  nursers  and  feeders.  No.  2 — Yellow  workers  , 
oncy-makers.  No.  — Black  workers;  guards  and  purveyors.  The  site 
hosen  for  the  nest  is  usually  some  sandy  soil  in  the  neighborhood  of  shrubs 
Ud  flowers,  and  the  space  occupied  is  about  from  four  to  five  feet  square. 
Unlike  the  nest  of  most  other  ants,  however,  the  surface  of  the  soil  is  usually 
ndiflturbed,  and,  but  for  the  presence  of  the  insects  themselves,  presenta  a 
cry  different  appearance  from  the  ordinary  communities,  the  ground  hav« 
ig  been  subjected  to  no  disturbance,  and  not  pulverized  and  rendered  Iqq«<^ 
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aa  is  the  case  with  the  ninjority  of  the  Bpecies*  The  black  wofkeri  (No,  3) 
jQHtid  the  neat  as  guards  or  sentinek,  and  are  always  in  a  itato  t>f 
activity*  They  forra  two  lines  of  deferice,  moving  different  waj§,  tbcir 
always  being  aiong  three  sides  of  a  square,  one  corps  moving  from 
iouth-cast  to  the  south-west  corner  of  the  fortification,  while  tb^  otbm 
i^eed  in  the  opposite  direction.  In  most  of  the  nests  examined  by  Capl 
Fleeson  the  direction  of  the  nest  was  usually  towards  the  north ;  the 
we&t  and  the  northern  sides  bcin^  surrounded  by  the  soldiers^  white 
fiouthern  portion  was  left  open  and  undefended*  In  case  of  anyetii 
approaching  the  encampment  u  number  of  guards  leave  their  station  in 
line  and  sally  forth  to  face  the  intruder,  raising  them&ielves  upon  tblr 
lartiij  and  moving  thoir  somewhat  formidable  mandibles  to  and  fro  a**il 
defiance  of  their  fo©»  Spiders,  wasps^  beetles,  and  other  Insects  are,  tl* 
come  too  near  to  tbe  hive,  attacked  by  them  in  the  most  merciless  maul 
and  the  dead  body  of  the  vanquished  is  speedily  removed  from  ilie  m 
borhood  of  the  nest,  the  conquerers  marching  back  to  assume  tbeir  plw 
the  line  of  defence;  their  object  in  the  destruction  of  other  insecls 
protection  of  their  encampment,  and  not  the  obtaining  of  food* 
iection  of  the  black  workers  is  thua  engaged  as  sentinels,  another  &ad 
more  numerous  division  will  be  found  busily  employed  in  enieringthe 
rangle  by  a  diagonal  line  bearing  north-east,  and  carrying  in  their  xm 
flowers  and  fragments  of  aromatic  leaves,  which  they  deposit  in  tb» 
of  the  square.  On  the  west  side  of  the  encampment  there  is  a  '  ' 
down  to  the  interior  of  the  nest,  which  is  probuhiy  chiefly  inten  ,  , 
introduction  of  air,  aa  in  case  of  any  individuals  carrying  their  loada 
it,  they  immediately  emerge  and  bear  them  to  the  common  heap»  aa  if 
scious  of  having  been  guilty  of  an  error,  A  smaller  hole  near  to  tlie  m 
east  corner  of  the  square  is  the  only  otber  means  by  which  the  interior 
be  reached,  and  down  tbis  aperture  tbe  flowers  gathered  by  the  black 
©rs  are  carried  from  the  heap  in  the  centre  of  tbe  square,  by  a  numht\ 
smaller  yellow  workers  (No.  1)^  who  with  their  weaker  frames  and 
developed  mouth-organs,  seem  adapted  for  the  gentler  oflices  of  nurwi; 
the  colony  within.  It  is  remarkable  that  no  black  ant  is  ever  seen  npoai 
line,  and  no  yellow  one  ever  approaches  the  other's  line,  each  keeping^ 
own  Bftparate  station  and  following  his  given  line  of  duty  with  a  ateadfMlffl 
which  is  as  wonderful  as  it  is  admirable.  By  removing  the  soil  to  a 
of  about  three  feet,  and  tracing  the  course  of  the  galleries  from  theenr 
a  small  excavation  is  reached,  across  which  is  spread  in  the  form  of  a  q  j  1'^ 
web,  a  net-work  of  squares  spun  by  the  insects,  the  squares  being  about 
quarter  inch  acrosSj  and  the  ends  of  the  web  fastened  firmly  to  the  earth/ 
the  sides  of  the  hollow  space  which  forms  the  bottom  of  the  excavatioo.  b 
tach  one  of  the  squares,  supported  by  the  web,  sits  one  of  the  boney-iuakiftS 
workers  (No.  2),  apparently  in  the  condition  of  a  prisoner,  as  it  »!  -  '  ' 
appear  that  these  creatures  ever  quit  the  nest.  Indeed^  it  would  bu 
for  them  to  do  so^  as  their  abdomens  are  so  swollen  out  by  the  honey  irbKb 


RIBBON  FISH. 


369 


knives  appeared  split  and  ragged,  reminding  one  of  the  broken  and 
ed  wings  of  the  worker  honey  bee,  after  she  has  passed  a  few  weeks  in 
severe  labors  of  the  honey  harvest. — American  Journal  of  Microscopy, 


THE  RIBBON  FISH. 

Frank  Buckland,  in  a  recent  letter  to  Land  and  Water ^  says  :  "I  have 
jivcd,  through  the  kindness  of  a  correspondent  at  Nice,  a  very  interest- 
and  remarkable  specimen  of  a  ribbon  fish.  I  make  him  out  to  be  a  re- 
cus.  I  have  never  before  seen  one  of  these  most  curious  fishes  in  the  flesh, 
leasures  five  feet,  is  about  a  quarter  of  an  inch  thick,  and  is  of  a  silvery 
!,  not  unlike  the  color  of  the  'silver-hair  tail.*  Upon  the  top  of  the 
d  there  are  filaments,  which,  when  stretched  to  their  full,  are  about  eight 
hes  long.  The  head  is  very  remarkable  ;  altogether  it  is  not  unlike  the 
rtened  head  of  a  horse.  The  mouth  is  prehensile,  and  so  peculiarly 
Tied  that  it  is  quite  worthy  of  a  figure  ;  the  eyes  are  very  large  and  cir- 
ar;  the  iris  of  a  lustrous  silver  color.  Behind  the  head  the  body  is  two 
I  a  half  inches  deep,  in  the  middle  two  inches,  at  the  tail  a  quarter  of  an 
h.  "When  held  up  to  the  light  it  is  almost  transparent;  the  vertebra) 
I  with  diftieulty  be  seen,  but  with  the  movement  of  the  fingers  each  ver- 
ra  will  give  a  slight  crack  at  the  junction  with  its  neighbor.  The  ver- 
r»  are  longest  and  thickest  towards  the^tail  end,  at  which  there  arc 
rp  spines.  It  is  covered  everywhere  with  a  fine  silvery  powder,  which 
(lily  comes  off  in  the  hand.  It  has  a  crest  of  about  an  inch  in  height, 
ich  runs  down  the  whole  of  the  back.  The  rays  forming  the  crest  are 
ted  to  double  pillars  of  very  slender  bone.  In  substance  it  is  very  deli- 
e,  and  begins  to  dry  and  harden  almost  immediately  on  exposure  to  the 

'•I  cannot  find  much  about  this  fish  in  any  of  my  books.  This  family 
ribbon-shape  form  consists  of  seven  genera  and  twenty-six  species.  Mr. 
linson  remarks  of  it  as  follow.s  : 

*'*It  contains  the  most  singular  and  extraordinary  fishes  in  creation. 
3  form  of  the  body,  when  compared  to  fishes  better  known,  is  much  like 
t  of  an  eel,  the  length  of  the  body  being  in  the  same  proportion  to  the 
adth  ;  but  then  it  is  generally  so  much  compressed  that  these  creatures 
e  acquired  the  popular  name  of  ribbon  fish,  lath,  or  deal  fish.  The  body^ 
eed,  is  often  not  thicker,  except  in  the  middle,  than  is  a  sword,  and  being 
ered  with  the  richest  silver,  and  of  great  length,  the  undulating  motions 
:hese  fishes  in  the  sea  must  be  resplendent  and  beautiful  beyond  meas* 
But  the  wonders  of  the  mighty  deep  are  almost  hidden  from  the  eye 
nan.  These  meteoric  silver-coated  fishes  appear  to  live  in  the  greatest 
ths,  and  it  is  only  at  long  intervals,  and  after  a  succession  of  tempests, 
t  a  solitary  individual  is  cast  upon  the  shore  with  its  delicate  body  torn 
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and  mutilated  by  tho  elements  on  the  rocks,  so  that  with  few  exception 
they  are  seareoly  to  be  regarded  as  edible  lish.' 

**  According  to  this  authority,  the  Mediterranean  has  hitherto  prodaced 
the  largest  proportion  of  the  family,  but  it  is  distributed  from  the  arctic  re- 
gions to  tho  sunny  shores  of  India,  so  that  probably  a  tithe  has  not  pt 
been  discovered.  " 


BOOK  REVIEWS. 


BALDWIN'S  PREHISTORIC  NATIONS. 
BY  PROF.  O.  C.  BROADHEAD. 

All  knowledge  of  mankind  previous  to  our  written  histories  is  involvrf 
in  obscurity,  and  by  many  is  considered  mythical.  But  industry  and  per* 
severing  research  have  availed  much.  The  work  before  us  by  J.  D.  BaW* 
win  and  published  by  the  Harpers,  contains  an  apparent  clearly  connectfll 
train  of  what  at  first  appearance  is  all  mystery.  Tho  oldest  civilizatioiit 
traced  to  the  ancient  Cushites.  From  them,  in  direct  descent,  is  traced  tk 
Chaldeans,  and  through  them  the  Babylonians  a  little  later.  Anothtf 
colony  passed  northwardly  and  settled  Phoenicia.  Another  passed  east- 
wardly  and  settled  India,  and  they  are  now  represented  by  certain  inhabi- 
tants of  the  Dekhan.  Still  progressing  eastwardly  they  may  have  peflfr 
trated  Malacca.  From  Southern  India  they  took  possession  of  Cejionjirf 
there  they  flourished  for  many  ages  as  a  powerful  and  intelligent  natiofc 
Westwardly  they  crossed  over  and  founded  the  ancient  Kingdom  of  Egyp^i 
of  which  wo  know  so  little.  From  Lower  Egypt  they  ruled  supreme  i» 
Upper  Egypt  and  Abyssinia,  and  thence  extended  their  settlements  acroii 
tho  whole  of  Northern  Africa. 

The  Phcenicians,  long  before  Rome  knew  anything  of  civilization  or  of 
letters,  sailed  in  ships  to  India,  to  Southern  Africa  and  around  Africa, 
founded  the  Empire  of  Carthage,  built  cities  in  Spain,  brought  tin  fre* 
'England  and  amber  from  the  Baltic. 

Tho  Romans  and  Grecians,  in  their  blind  selfishness  and  jealoufly,  de- 
stroyed the  records  and  evidences  of  culture  of  the  conquered  nations.  Th« 
Phoenicians  and  Egyptians  had  their  libraries,  but  where  are  they  not • 
Destroyed,  and  mainly  by  the  conquering  nations.  We  only  possess  aft* 
engravings  on  stone  ;  yet  Arabia  and  Phcenicia  furnished  the  alphabet  t* 
the  world. 

In  mechanical  structures,  we  find  that  the  ancients  in  many  things  evei 
surpassed  the  moderns.  Their  stone  edifices  are  wonderful.  We  hate 
nothing  like  the  Egyptian  Pyramids  or  the  temples  of  Karnac  and  Ipsam- 
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al,  and  the  rock  cat  templo  at  Elophanta,  near  Bombay,  is  wonderful. 
Edoru  there  are  found  rock-cnt  palacoB  in  remote  placcB,  only  reached 
rough  deep  canons  ;  also,  uninhabited  cities,  the  dwellings  all  cut  in  solid 
ck,  and  in  a  country  not  now  capable  of  habitation.  In  Phcenicia  are 
ins  of  old  walls  built  of  pieces  of  stone  larger  than  any  of  our  ordinary 
urhincry  can  lift. 

There  is  traced  a  close  rehition  in  the  civil  government  of  all  these  na- 
jiis.  All  possessed  a  somewhat  republican  form  of  government,  each  city 
)>}»cssing  a  district  government  of  its  own,  as  does  now  exist  in  central 
rubia.  Their  religion  was  planet  worship,  and  the  serpent  was  symbolic, 
1(1  there  arc  evidences  of  Phallic  worship  among  all  these  nations. 

EngUind  has  her  stonehenge,  so  has  Arabia.  "Mac,"  signifying  son,  is 
ed  in  Gaelic,  and  the  African  Berbers  use  "mac*'  in  the  same  way  as  do 
e  Tudas  of  the  Indian  peninsula  use  the  term  *'Mag.''  The  Irish  probably 
.mc  from  Spain  and  previously  from 'Africa. 

That  the  Pha»nicians  traded  to  far  distant  i)hicos  is  known ;  therefore. 
hy  may  not  their  ships  have  crossed  the  Atlantic?  In  Mexico  and  Cen- 
al  America  are  ruins  of  stone  structures  of  a  Cushite  type,  and  in  Mexico* 
id  Peru  are  remains  of  roads  cut  through  and  over  mountains  in  almost 
ipassible  places,  evidences  of  mighty  work.  We  find  also  relics  of  a  wor- 
lip  similar  to  the  ancient  Cushites.  In  Colorado,  in  Arizona,  in  Ohio  and 
her  places  are  ruins  of  circular  buildings  resembling  stonehenge,  and 
•idcnces  of  sun  worship. 

The  natives  of  Yucatan  have  traditions  that  a  bearded  white  race  came 
jross  the  ocean  from  the  east,  and  their  historians  describe  three  classes  of 
»cient  inhabitants  :  1st,  the  Chicamccs  or  aborigines.  2d,  the  Colhuas,  or 
•St  civil izers.  3d,  the  Nahuas  or  Toltecs,  who  came  later  as  peaceable  in- 
ibitants,  united  with  the  uncivilized  Chicamccs  and  secured  power.  The 
slhnas  were  bearded  white  men.  who  came  in  the  earliest  times  across  tho 
tlantic.  They  built  Palenque  and  other  cities,  and  the  oldest  and  finest 
cnnments  the  ancient  civilizations,  and  established  the  great  kingdom 
*  Xibalba. 

The  traditions  of  Peru  tell  of  a  people  who  came  by  sea  and  landed  on 
le  Pacific  coast,  and  the  ancient  Malay  dialect  extended  across  the  Pacific 
far  as  Easter  Island. 

Ancient  (rroek  books  speak  of  the  island  of  Atlantis,  great  and  power- 
1,  and  being  in  the  ocean  towards  the  west ;  and  it  is  not  improbable  that 
e  Ph(enicians  in  much  older  times  sailed  thence.  The  mythical  story  of 
iis  Atlantic  island,  Plato  describes  as  divided  into  ten  kingdoms,  governed 
9'  five  couples  of  twin  sons  of  Poseidon,  the  eldest  being  supreme  over  the 
hers,  and  the  ten  constituted  a  tribunal  that  managed  tho  affairs  of  the 
tnpire.   The  Yucatan  tradition  has  also  ten  kings  of  Xibalba,  who  reigned 

couples  under  llun-(.'amoand  Yukub-Came.  The  etymology  of  atlas  is 
und  in  the  Nahuat  tongue,  atl  meaning  water,  and  at  the  time  of  the  con- 
loKt  the  f-ity  of  Atlan  existed  on  the  Atlantic  side. 
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\        Diodorus  Siculus  also  speaks  of  a  great  island  over  against  Lllya,  many 
t  days  sail  westward.    Chinese  records  speak  of  their  ships,  daring  the  5th 
century,  journeying  to  a  country  called  Fa-Sang,  distant  20,000  li  from  Ta 
;1  Han,  or  7,000  miles,  or  more. 

ll  I  advise  those  who  have  not  road  Baldwin  to  get  the  book  and  read  it. 
:j  Also,  a  subsequent  work  of  his  on  Ancient  America. 


THE  ESSENTIALS  OF  ENGLISH  GRAMMAR.* 

The  study  of  English  Grammar  by  the  younger  scholars  in  our  bchool^ 
is  probably  as  unmeaning,  unsatisfactory  and  unprofitable  as  anything  thej 
:   can  be  set  at.    To  say  that  they  can  learn  to  speak  and  write  correctlr 
I  without  knowing  anything  of  the  rules  governing  the  construction  of  sen- 
I  tences,  and  the  proper  use  of  the  words  composing  them,  seems  rather 
>  paradoxical;  but  it  is  no  more  so  than  to  say  that  one  can  learn  to  plajor 
i  sing  correctly  without  first  learning  the  elements  and  principles  of  mwn 
A  boy  of  eight  or  ten  years  of  age  will  readily  perceive  the  correctnee? of 
such  a  sentence  as  *'the  fog  came  pouring  in  at  everj- narrow  chink  Md 
{  keyhole,"  while  probably  at  fifteen  he  will  stammer  over  and  among  tlie 
,  '-predicate  nouns,"  the  "attributive  adjectives"  and  the  "adverbial  predi- 
cates '  in  very  helplessness. 

From  a  careful  examination  of  Prolessor  Whitney's  book  we  are  con- 
vinced that  it  is  the  best  work  of  the  kind  for  teaeheres  and  advanced  po- 
pils  in  school  that  we  liavc  ever  seen.  He  has  undertaken  to  point  out  the 
<.'Ssential8  of  English  grammar  only,  and  in  doing  so  he  avoids  arbitrary 
ruley  and  depends  largely  upon  citations,  quotations  and  illustrations  for 
giving  the  learner  st)  complete  an  understanding  of  his  own  language  thit 
he  can  state  his  ideas  correctly  and  point  out  the  principles  involved  in  the 
construction  of  his  sentences.  The  dissimilarity  between  Professor  Whit- 
ney's definitions  and  descriptions  of  the  various  parts  of  speech  and  lho?e 
of  Kirkham,  Lindley  Murray  and  Smith  will  be  so  striking  and  interesting 
to  those  of  our  readers  who  studied  grammar  thirty  years  ago,  as  we  did. 
and  have  not  kept  watch  of  the  works  on  grammar  used  in  the  sehools 
since  then,  that  we  will  point  a  few  for  their  edification. 

At  that  time  and  b}'  the  authors  above  named,  a  verb  was  defined  to  be 
a  word  which  expressed  "to  be.  to  do  or  to  suff'er."  Professor  Whitney  de- 
scribes it  as  "a  word  that  asserts  or  declares,  and  hence  that  can  stand 
alone  or  with  other  words  as  the  predicate  of  a  sentence.  "  Those  old 
teachers  gave  the  verb  five  moods  and  six  tenses.  Some  later  writers  have 
dropped,  or  attempted  to  drop,  the  subjunctive  mood.  Professor  Whitnef 
discards  both  potential  and  infinitive,  the  latter  of  which  he  calls  a  ^*verb»l 
noun,"  and  refers  to  the  subjunctive  as  "almost  lost  and  out  of  mind."  He 

*B/  Prof.  Whitney,  of  Yale  College.   Published  by  Ginn  &  Heath.  Boston. 
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redaces  the  tenses  to  two,  present  and  preterit,  calling  the  others  "verb 
ses  or  compound  verbal  forms."  "\Vo  also  find  the  verb  to  be  among 
*  verbs  of  incomplete  predication:"  the  old-fashioned  present  passive 
ciple  being  loced  is  called  u  *•  present  passive  participial  infinitive 
se.  '  The  passive  voice  is  so  far  abandoned,  with  the  exception  of  the 
:*nt  and  past  or  perfect  passive  participle,  that  such  a  form  of  speech 
ivari  broken"  is  described  as  ^a  passive  verb  phrase,  composed  of  the 
liary  (cas  and  the  past  participle  broken  of  the  verb  break:' 
Te  laiss  the  adjective  pronouns  and  find  them  classed  as  "indefinite 
oiiiinal  adjectives.  '  Conjunctions  have  been  changed  from  "copulative 
disjunctive"  to  co-ordinating"  and  "subordinating."  Other  changes 
Uy  striking  have  been  made,  but  w6  have  given  enough  to  serve  the 
ose  named. 

he  chapters  upon  Sentences  and  parts  of  speech  ;  Derivation  and  com- 
ion,  and  Syntax,  are  excellent,  and  full  of  condensed  information 
instruction.  They  seem  to  have  received  the  commendation  of  all 
.s,  teachers  and  professors  who  have  given  their  views  to  the  public, 
are  deserving  of  the  perusal  of  all  lovers  of  fine  work, 
'he  explanations  of  the  causes  for  the  various  rules  given  are  simple 
clt-ar,  and,  followed  as  they  are, by  illustrations  and  examples  for  pars- 
ihesc  rules  make  a  much  greater  impression  than  when  arbitrarily 
d  in  the  usual  manner.  It  appears  also  that  much  of  the  "tedious  no- 
^-•laturc  *  of  the  more  recent  school-  grammars  has  been  cleared  away, 
h,  of  course,  will  popularize  it  with  the  teachers,  one  of  the  most  dis- 
ai«jhcd  of  whom  says,  --it  is  philosophical,  -without  formality,  and  leads 
student  beyond  the  mere  mechanics  of  language  to  its  life." 
t  bears  the  evidenc  es,  in  every  part,  of  the  hand  of  the  philologist  as 
a<  that  of  the  grammarian.  In  fact,  we  think  that  the  former  prepon- 
to«5  in  many  iristan«fcs.  although  the  style  is  extremelj'  simple  and  un- 
entiou-s. 

'he  objection,  if  there  he  any,  seems  to  be  that  as  a  text  book  for  younger 
ems  it  is  too  lax  and  duvoid  of  fixed  rules,  and  thus  too  much  liberty  is 
n  for  the  introduction  of  expressions  which  have  no  higher  origin  than 
or  rommon  usage,  especially  in  the  substitution  of  adjectives  for  ad- 
and  the  allowing  of  the  use  of  the  objective  case  after  impersonal  and 
er  Vfrh<.  For  tea^.-hcrs  and  okU-r  pupils,  whose  principles  of  correct 
iriLT  and  ^ipeaking  are  fixed,  so  to  speak,  it  may  be  well  enough  to  de- 
i  i:|ion  illustrations  to  give  a  certain  necessary  freedom  or  absence  of 
lality  of  style,  but  to  beginner*^,  too  much  rigid  adherence  to  absolute 
s  i-annot  be  inculcated. 

Ve  also  think  that  the  author  mit^ht  have  been  a  little  more  particular 
le  ••election  of  some  of  his  illustrations,  as  they  involve  forms  of  speech 
irrammatical  construction  which  arc  not,  as  far  as  we  can  observe,  pfo- 
d  for  among  the  rules  laid  down. 

V'e  also  observe  a  carelessness  in  the  construction  of  ftomci  cv^  \\v^  ^^^^ti.- 
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tonces  and  in  the  punctuation  of  part8  of  his  Preface,  which  ia  hardly  com- 
patible with  good  grammar,  and  inclines  us  to  think  that  ho  has  carried tc 
too  great  an  extent  one  of  the  theories  advanced  in  this  preface,  that  "cor- 
rectness in  writing  is  only  one  (of  the  purposes  of  the  study  of  English 
grammar)  and  a  secondary  and  subordinate  one  at  that — by  no  mcaoBUD- 
important,  but  best  attained  when  sought  indirectly."  Such  things  areno* 
donbtcdly  due  to  the  fact  that  an  eminent  philologist  is  liable  to  overlook 
some  of  the  minutiv  in  giving  attention  to  the  great  principles  involved  in 
the  discussion  of  the  subject. 

The  arrangement  of  the  work  is  admirable,  and  the  typography  and 
general  execution  of  the  mechanical  part  are  far  superior  to  that  of  the  or- 
dinary run  of  school  books. — [Ed.] 
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THE  ADULTERATION  OF  FOOD. 

Wo  take  the  following  extracts  on  the  adulteration  of  food  from  an  l^ 
tide  which  recently  appeared  in  the  Evening  Post : 

While  it  is  certain  that  needless  ahirm  is  frequently  excited  by  exag- 
gerated statements  regarding  food  adulteration,  there  can  be  no  doubt  tlrtJ 
many  of  the  articles  of  lood  met  with  at  our  tables  often  contain  foreip 
ingredients  which  are  introduced  either  for  the  purpose  of  lessening  tiieir 
lOSt  or  improving  their  taste  and  appearuuce. 

Flour  is  subjected  t<»  adulteration  with  other  and  inferior  meals,  suchfc 
rice,  beans,  rye,  potatoes,  and  Indian  corn,  the  addition  of  which  cheapen 
the  price  and  in  some  cases  bestows  a  good  color  upon  a  damaged  orinferiff 
grade,  or  causes  it  to  take  uj>  an  abnormally  large  quantity  of  water.  The 
addition  of  foreign  meals  to  flour  is  praetised,  however,  almost  exclusively 
in  Europe,  as  most  of  the  substances  ol'  this  class  used  have  in  this  country 
a  greater  value  than  i>ure  wheaten  flour.  A  more  probable  adulteration  witk 
us  is  the  use  of  ahun  and  mineral  substances;  the  former  is  occasionjJlj' 
employed  to  impart  a  while  color  to  tlie  flour,  the  latter,  which  include  sul- 
phate of  lime,  kaolin,  chalk,  and  bonedusi.  being  used  to  produce  increawi 
weight.  It  has  quite  recently  come  to  light  that  a  flour  containing  ton  ptf 
centum  of  a  mixture  of  chalk,  plaster  of  Paris,  and  barytes  has  foreoiBt 
time  formed  a  steady  article  of  export  from  Holland  into  other  Europetf 
countries.  The  presence  of  such  substances  as  these  can  be  detected  by 
placing  the  flour  in  a  long  tube  nearly  filled  with  chloroform,  shaking  the 
mixture,  and  allowing  it  to  stand,  when  the  pure  flour  will  rise  to  the  top 
of  the  liquid,  the  heavier  mineral  adulterants  sinking  to  the  bottom. 

<Mid  naturally  contains  the  foreign  ingredients  added  to  the  flour  from 
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vbich  it  is  made;  but  in  addition  to  these,  other  siibstances  are  used  in  its 
preparation.  Alum  is  employed  to  prevent  the  action  of  the  diastaste  upon 
the  starch,  and  to  prevent  the  bread  from  becoming  sour  and  mouldy  ;  and 
lithough  this  salt  tends  to  accomplish  these  results  and  imparts  a  fine  white 
appearance  to  the  bread,  its  use  is  not  justifiable.  When  taken  into  the 
stomach  it  is  liable  to  occasion  acidity  and  dyspepsia ;  furthermore,  it  pre- 
vents a  solution  of  a  large  proportion  of  the  gluten  of  the  bread,  thereby 
caasing  a  decrease  of  its  nutritious  value.  A  far  more  reprehensible  adul- 
teration consists  in  the  addition  of  sulphate  of  copper,  which  has  the  same 
effect  on  the  color  of  the  bread  and  on  the  diastase.  Although  this  salt  is 
bat  seldom  employed,  and  then  in  very  small  amounts,  its  use  is  to  be  con- 
demned in  the  strongest  terms,  as  it  acts  as  a  virulent  poison,  and  its  effects 
ire  cumulative.  A  simple  and  delicate  test  for  detecting  the  presence  of 
eoppcr  is  to  moisten  the  suspected  bread  with  a  few  drops  of  solution  of  fer- 
roeyanide  of  potassium,  which  will  cause  a  pinkish  color  to  become  apparent 
ifthe  metal  be  present. 

Pickles  and  preserves  arc  often  artificially  colored.  The  deep  green  color 
frequently  noticeable  in  the  tormer  is  almost  invariably  due  to  the  presence 
of  a  sort  of  copper  (the  sulphate  or  acetate),  which  is  cither  directlj"  added 
to  them  or  is  produced  in  using  copper  vessels  in  their  preparation,  both 
i&ethods  being  recommended  in  several  cooking  books.  This  adulteration 
ean  be  detected  by  allowing  a  piece  of  clean  and  polished  iron  to  remain 
l&mersed  in  the  pickling  vinegar  for  a  few  hours ;  in  presence  of  copper  a 
hin  coating  of  this  metal  will  be  deposited  upon  the  iron. 

The  condiments  used  at  the  table  are  also  frequently  far  from  pure.  Ad-  ' 
!itional  acidity  is  often  imparted  to  vinegar  by  the  addition  of  sulphuric  " 
cid.  the  use  of  which  was  formerly  considered  necessary  in  order  to  pre- 
ent  its  decomposition,  and  was  allowed  by  law  in  Great  Britain;   but  j 
Ithough  the  fallacy  of  this  belief  has  been  demonstrated,  the  practice  is 
till  resorted  to.    A  few  weeks  ago  five  carloads  of  vinegar  received  in  | 
Tashington  from  Chicago  were  found  to  contain  over  fifty-four  grains  of 
Hlpburic  acid  per  gallon,  in  the  form  of  supluito  of  lime,  in  addition  to  five  i 
Tains  per  gallon  of  the  free  acid.    On  adding  a  little  nitrate  of  baryta  to  j 
inegar  containing  sulphuric  acid,  a  heavy  white  precipitate  will  be  imme- 
iately  formed.  j 

The  sophistications  practiced  upon  tea  are  large  in  number  and  often 
armful  in  character.  The  greater  part  of  the  adulteration  occurs  in  China, 
ut  the  English  and  Americans  appear  to  have  become  skillful  imitators  of 
he  Chinese  in  at  least  some  branches  of  this  nefarious  industry.  Mineral  and 
rganic  substances  are  used  to  increase  the  weight  and  bulk  of  the  tea;  fic- 
itioas  strength  is  imparted  to  it  by  the  addition  of  certain  vegetable  sub- 
tances  and  pigments  aro  employed  in  order  to  produce  a  desirable  color. 
Lhe  operation  which  is  most  generally  carried  on,  at  least  in  this  country, 
a  the  artificial  '-facing''  or  coloring  of  teas-  This  practice  is  almost  entirely 
ionfined  to  green  teas,  of  which,  it  is  said  on  high  a\\U\ov'\\^'^  W\»  i-^i^ 
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grades  reach  the  consumer  in  a  pure  state.  The  pigments  most  used  for 
coloring  green  teas  are  Prussian  blue,  indigo,  turmeric  and  china  day  ;  th© 
peculiar  glossy  appearance  they  frequently  present  being  produced  by 
means  of  black  lead,  tale,  and  soapstone.  Other  and  far  more  dangeroue 
substances,  such  as  arsenite  of  copper,  ehromate  of  lead,  and  Dutch  pink, 
are  said  to  be  sometimes  employed.  "NVhen  hot  water  is  poured  upon  a 
faced  tea,  the  coloring  matter  present  often  becomes  detached  and  cither 
rises  to  the  top  or  sinks  to  the  bottom  of  the  liquid,  forming  a  sediment 
which  can  be  readily  recognized  as  a  foreign  body,  especially  by  aid  of* 
magnifying  ghiss. 

Coffee  is  probably  more  extensively  adulterated  than  any  article  yet 
mentioned.  When  sold  in  the  ground  state  it  almost  invariably  consists  of 
a  mixture  containing  little  or  no  coffee  and  a  great  deal  of  chicory  and ; 
roasted  grains,  such  as  peas,  beans,  rye  and  wheat.  The  addition  of  chicory  1 
is  frequentlj-  defended  on  the  ground  that  it  improves  the  taste  and  qualilyj 
of  the  cofltee  :  but  owing  to  its  comparative  cheapness,  there  is  a  great  temp-1 
tation  to  use  an  undue  quantity  of  this  substance,  and  unless  the  amount  ofj 
the  addition  is  specified  on  the  packages  (as  is  required  in  several  Europeilj 
countries),  it  undoubtedly  constitutes  a  true  adulteration  ;  moreover,  chit-oiyj 
itself  is  very  often  mixed  with  foreign  substances.  Pure  coffee  will  renuurf 
floating  upon  the  surface  of  the  water  for  some  time,  and  fails  to  impart  ll 
perceptible  color  to  it,  whereas  chicory  and  beans  (especially  the  forroern 
at  once  sink  to  to  the  bottom  and  color  the  liquid  decidedly.  Other  sub- 
stances whic  h  also  rise  to  the  surlace  of  the  water  can  be  easil}^  distinguish^ 
trom  coffee  by  their  appearance  and  taste.  A  simple  test  is  to  spread  tht' 
coffee  out  on  a  slip  of  ^rlass,  slightly  moisten  it  with  water,  and  then  touch 
the  layer  in  dirt'eront  parts  with  the  point  of  a  needle:  in  this  way  th»: 
l)re.sence  of  soft,  non-resisting  foreign  ingredients  can  be  easily  detected.  ! 

The  artificial  coloring  of  confectionery  also  merits  consideration,  owiai 
to  the  important  sanitary  effects  involved.  One  of  the  most  common  an< 
deleterious  substances  used  in  the  coloring  of  confectionery  is  cliromatc  of 
lead,  which  is  employed  for  the  production  of  a  yellow  color.  Tied,  anotbji 
favorite  hue,  is  obtained  by  means  of  cochineal,  but  such  poisonous  compoundd 
as  red  lead  and  verniillion  are  also  sonietinics  used  for  its  production.  Greci 
and  blue  colors,  which  are  fortunately  less  often  met  with,  are  usually  proi 
duced  b}'  means  of  Prussian  blue,  Brunswick  green,  Schcele's  green,  etc.,  tl' 
of  which  must  be  classed  as  dangerous  substances.  Those  colors  can  beoW 
tained  by  usini^  vogetalde  dyes  which  are  quite  harmless  ;  and  althou£:h  thil 
tints  are  then  less  brilliant,  this  fact  is  certainly  no  excuse  for  resortiD^til| 
poisonous  pigments. 

In  most  foreign  countries  effective  means  have  been  adopted  to  expose arf 
prevent  the  adulteration  of  food,  but  with  us  little  has  been  accomplished ii 
this  direction,  in  Europe  boards  of  public  analysis  are  appointed, 
carefully  examine  suspected  articles  of  food  ;  here  this  duty  usually  devoid 
upon  some  member  of  the  local  board  of  health,  whose  time,  as  a  rule,  iflftl 
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capied  by  other  employment.  During  the  last  few  years  our  Custom 
)use  officials  have  exercised  commendable  care  in  regard  to  the  quality  of 
d  drugs  admitted  through  the  customs,  and  the  questions  naturally  arises: 
ould  not  at  least  equal  importance  bo  attached  to  the  subject  of  the  purity 
the  food  Hold  by  our  grocers  and  consumed  by  our  families  ? — Scientific 


REMOVAL  OF  STAINS  FROM  WOVEN  FABRICS. 

The  following  practical  hints  on  this  subject,  condensed  from  the  best 
•eign  source-*,  will  furnish  the  readers  of  the  Journal  much  useful  informa- 
n  in  small  space : 

Mechanically  attached  particles  may  bo  removed  from  all  fabrics  by  beat- 
brushing,  and  allowing  water  to  fall  from  an  elevation  upon  the  wrong 
e  of  the  goods. 

Macila<ji\  mucus,  sufjar,  Jelly — Washing  with  lukewarm  water  will  clear 
goods. 

Fats. — From  white  goods,  wash  out  with  soap  and  lye.  Colored  cottons, 
sh  with  lukewarm  water  and  soap.  Colored  woolens,  lukewarm  soap  and 
ter,  or  ammonia.  Silks,  clean  carefully  with  benzole,  ether,  ammonia, 
Lgnesia,  chalk,  clay,  or  yolk  of  eggs. 

Oil  t'olori!,  varnish  rosin, — From  all  fabrics  i'xcept  silk,  oil  of  turpentine, 
ohol,  benzole,  and  then  soap.  Silks,  benzole,  ether,  and  soap  very  care- 
ly,  ami  in  a  very  weak  solution. 

Stctirine  can  be  removed  from  all  goods  with  strong,  pure  alcohol. 

Vtgetablr  r'jlors,  red  icinc,  fruits,  red  ink, — From  white  goods,  sulphurous 
por  or  hot  chlorine  water.  Colored  cotton  or  woolen  goods,  wash  in  lukc- 
rm  water  and  >oap,  or  ammonia.  Silks  may  be  treated  in  the  samo 
.nner,  but  very  cautiously. 

AUzarinr  inks, — From  white  gootls,  tartaric  acid  ;  the  older  the  spot  tho 
•re  concentrated.  Colored  cottons  or  woolen  goods,  if  color  permits,  dilute 
tarur  a«:id.    Silks,  as  before  but  with  great  caution. 

Bloo  l  and  albuminous  spots. — Simply  washing  out  with  lukewarm  water, 
all  kinds  »>f  goods, 

Busf  and  spots  of  ink  fti*idc  oj  nutyalls. — From  white  goods,  hot  oxalic  acid, 
ute  hviiro-chloric  acid  and  then  tin  filings.  Colored  cottons  or  woolens, 
rio  avid  may  be  Tried.  White  woolens,  dilute  hydro-rhlorir  acid.  Silks, 
thing  ran  he  done  without  increasing  the  evil. 

L'mt\  lyt  and  alkalits  in  (jcneral. — From  white  goods,  simply  wash  in 
ter.  Colored  cottons,  woolens  or  silks,  much  diluted  citric-  arid,  drop  by 
)p  upon  the  moistened  spot,  to  he  spread  around  by  the  tinger. 
Acids,  cinegar,  sour  wint,  fruit  Juices,  etc. — Froin  white  goods,  simply 
shing  ;  in  the  case  of  fruit  also  with  hot  chlorine  water.  Colored  goods 
ler  cotton,  wool  or  silk,  according  to  the  delicacy  of  the  material  VLWvk\.W 
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color,  more  or  diluted  ammonia,  to  be  spread  around  on  the  spot,  moiB-^ 
toned,  drop  by  drop,  with  the  tip  of  the  linger.  1 

Tar,  \cheti  grease,  as  af;iO  fat,  rosin,  carbonaceous  particles^  and  wood  n* 
^gar, — From  white  irontN,  jsoaj)  with  oil  of  turpentine,  varied  with  the  actio 
of  fallinir  water.  From  c«jlored  cotton  or  woolens,  hofj's  lard  to  be  rubta 
on,  and  then  soaped,  ami  allowed  to  remain  quietly  ;  then  washed  alternatd 
with  water  and  oil  «.»f  turpentine.  From  silks,  as  in  the  preceding  but  moi 
carefully,  and  instead  of  turpentine,  benzole  and  a  continual  current  ofwata 
falling  from  a  height,  and  only  upon  the  reversed  side  of  the  spot. 

For  cleaning  silks  soiled  and  greased,  but  not  thoroughly  discolored  1 
acids,  etc.,  the  best  agent  is  ox-gall  diluted  with  lukewarm  water  and  strainB 
Blood  and  albumen  should  simply  bo  soaked  in  cold  water. 

Sftperjirial  /f)v.s  of  sub<tantr  by  scorching. — For  white  goods,  rub  over  thfl 
oughly  with  a  j)ad  dipped  in  hot  chlorine  water.  Colored  cotton  or  woolai 
whenever  possible  color  over  or  raise  up  the  nap.  With  silks  nothing  M 
be  done. — Boston  Journal  of  Cft(nn'stry. 


THE  DEVIL  FISH. 

At  a  meeting  of  the  Chicago  Academy  of  Science,  Dr.  Volie  made  art 
port  of  his  explorations  along  tiie  coast  of  Florida,  in  search  of  natural  an 
archaeological  curiosities.  On  this  trip,  he  was  accompanied  by  his  brothel 
Mr.  A.  E.  Velie,  of  Aurora,  and  J>r.  Hammond,  of  (lenesseo,  111.  The  ea 
pedition  was  rich  in  results,  ancl  the  Doetor  brought  home  with  him  avei; 
large  rollection  ol"  valuable  specimens  lor  the  museum  of  the  academ; 
Jlis  rejKjrt  was  very  briel.  enn.sisling  of  little  more  than  a  deseriptionfl 
his  voyage  and  a  li>t  of  tlic  curiosities  which  he  had  collected. 

Xot  the  least  of  these  was  :i  devil  tish,  whieh  formed  the  s lib i eel  of  J 
paper  by  Professor  Peab«»dy,  wIm)  entered  minutely  into  its  character,  dil 
position,  and  habits.    The  body  of  the  lish  was  large,  the  transverse  ex 
eeeding  the  longitudinal  diameter,  skin  rough,  but  without  any  evid^ 
tubercles  or  spines  ;  head  not  distinct  from  the  body,  subtruucate  in  Ironl 
slightly  convex  :  mouth  subterminal,  with  very  small  teeth  in  seven  01 
eight  rows:  nostrils  small,  and  placed  near  the  angles  of  the  mouth;  eyil 
prominent,  lateral,  and  ))laced  on  eminences  at  the  base  of  the  frontal  SLfi 
pendices  ;  bronchial  apertures  narrow,  linear  varying  from  one  to  twofee| 
in  length,  with  valvular  covering :  tail  long,  slender,  subcompresscd,  te&| 
minating  in  a  slender  cxtremil\' :  dorsal  fin  at  base  of  tail,  small  and  trian-j 
gular.    The  dimensions  of  Dr.  Velio's  specimen  are  as  follows  : 

Width  at  pectorals,  10  feel  2  inches;  length,  exclusive  of  tail.  T)  fcetl 
inches;  length  of  tail,  4  feet  2  inches;  thickness  of  body,  1  foot  6  inches^ 
length  of  frontal  appendices,  1  foot;  width  of  frontal  appendices,  6  iuehea. 

The  back  of  the  male  is  black,  while  the  female  has  a  broad,  angalfttel 
belt  of  a  lighter  color  crossing  the  back  immediatclj'  behind  the  eyes.  Tha 
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captured  by  Dr.  Velio  is  a  female.  It  is  a  eoraparatively  small 
oso  described  by  Elliott  and  i)e  Kay  were  seventeen  or  eighteen 
dth,  and  others  of  equal  dimensions  have  frequently  been  cncoun- 
ugh  rarely  euptured. 

por  Peabody  related  several  anecdotes  illustrative  of  the  strength 
.'il  fish.  One^  eighteen  feet  broad,  towed  a  thirteen  ton  schooner, 
ails  set,  in  the  face  of  a  brisk  wind,  until  the  harpoon  drew  out 
=ih  escaped.  Dr.  Yclie  experienced  ^creat  difficulty  in  making  his 
He  harj>ooned  five  other  fish,  but  lost  them  all.  The  one  cap- 
.  umbed  only  after  an  hour's  struggle.  Among  the  means  of  assault 
:  fish  possesses  arc  its  frontal  appendices,  which  are  morablc,  and 
h  it  can  seize  and  hold,  as  by  power  of  suction,  anything  coming 
Lcli.  In  this  respect  only  docs  it  resemble  the  devil  fish  known  to 
*s  of  Victor  Hugo.  The  food  of  the  devil  fish  has  been  supposed 
taccans.  Some  scientists  are  of  opinion  that  it  lives  on  other  fish, 
ales  have  ever  been  found  in  its  stomach.  The  stomach  of  Dr. 
ecimcn  contained  a  large  quantity  of  a  reddish,  moss-like  sub- 
hich  Profes«>r  Reinsch,  of  Bavaria,  one  of  ths  members  of  the 
cadcmy,  idcfttifierl  as  sea-weed,  possibly  a  new  species. — Chicago 


.ANKT  Mars,  now  so  near  us,  has  had  to  give  up  another  of  his  so- 
i>t.  Hull,  in  charge  of  the  great  telescope  at  the  Naval  Obscrva- 
ashini^tw^,  has  discovered  two  satellites  of  that  planet.  The  dis- 
s  iiuide  last  Thursday  niglit,  and  was  fully  tested  aRerwards  by 
(fillers  that  station.  Prof.  Xcwcomb  telegrajjhed  the  discovery 
oj>cuii  observatories.  It  is  looked  upon  as  one  of  the  most  marked 
cal  events  of  the  centur}-,  and  u  great  triumph  for  the  new  tcle- 
rof.  Hull  says : 

irst  sutc-Hite  of  Mars  was  discovered  in  the  Naval  Observatory  at 
m  on  the  night  of  Auirust  IG.  It  was  first  seen  at  11:42.  It  has 
rved  irk  the  nights  of  the  Itith,  17th.  and  18th  of  August.  The 
c  rr>tution  of  this  satellite  about  Mars  is  about  thirty  hours;  its 
pparcnt  distance  from  the  center  of  Mars  is  eight}-  seconds  of  an 
ink  1  saw  another  satellite  Saturday  morning  about  4  o'clock,  but 
•*tcncc  of  the  second  satellite  1  am  not  absolutely  certain.  I  be- 
ever,  that  there  are  two,  and  expect  to  be  able  to  determine  this 
In  its  ai)pcarance  il  is  a  faint  object  of  about  the  thirteenth  or 
,  magnitude.  1 1  was  possible  to  discover  the  satellite  only  by 
urs,  which  is  exceedingly  bright,  out  of  the  field  of  the  telescope, 
t  rid  of  the  bright  light  of  that  planet." 

:>tance  of  the  first  satellite  is  from  Mars  about  13,000  or  14.000 
its  diameter  probably  not  more  than  50  to  100  miles,  and  is  nearer 
atcllite  of  any  known  planet. — Kansas  City  Journal  of  Commerce. 
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DISTINCTIVE  FLORA  OF  ARIZONA. 

J.  A.  Si'RiN(i,  a  l)otani8t  of  Tiioson,  sends  to  the  San  Francisco Po«t  mm-  j 
count  of  the  dislinflive  flora  of  Arizona.    Some  peculiar  usee  of  the  strwgfc  5 
plants  arc  described.    The  candehibra  cactus  has  been  employed  by  to  ^ 
Apache  Indians  for  commiinieating  signals;  its  height  ifl  fifteen  or  twenty'  ' 
feet,  but  ofcasionally  specimens  are  found  fifty  feet  high.    To  makeiti  . 
signal  light  it  is  onl}-  neces8ar.v  to  sot  fire  near  the  ground  to  one  of  tfc^  : 
vertical  rows  of  prickles  with  which  the  plant  is  adorned  ;  the  flame  nn^  . 
to  the  top,  and  the  candehibra  becomes  a  torch.    But  tho  plant  isnotto  ^ 
stroyed,  nor  apparently  injured,  by  such  burning  on  the  surface.  Wta  • 
dead  and  dry  the  wood  is  fonnd  to  be  hollow,  and  it  separates  at  onceirt  ^ 
a  number  of  sticks  or  poles,  these  having  been  chiefly  held  together  by  tl  ^ 
rind.    The  fruit  of  this  cactus  makes  a  pleasant  preserve.    That  of  anotte 
tho    prickly  pear,  "  is  well  known  to  travelers.    The  young  leaves  of  tki 
l^rickly  pear  cactus  are  cooked  as  a  vegetable,  the  dish  produced  bd^ 
something  like  string  beans  in  appearance  and  taste  ;  the  leaves  are* 
highly  esteemed  for  use  in  making  a  poultice  to  draw  a  splinter.  !ft 
"nigger-head"  cactus  furnishes  ready-made  fish-hooks  in  countless ntf 
bers;  by  surrounding  the  plant  with  fire  it  produces  water  for  the  ihirt 
traveler,  the  heat  driving  its  lluid  to  the  interior,  whence  nearly  a  halfg» 
Ion  is  obtained.     -Maguey"  is  a  ]»alalable  preparation  made  by  roasli^ 
the  leafy  heads  of  the  century  plant:  it  saved  a  whole  garrison  in  Arizoi^ 
ten  years  ngo.  from  >'  urvy. 
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(  l.nsK  «)F  TlIK  KIHST  VOLI  MF.         some  of  the  best  observer?,  wri I er*  ami 

,.T.  ,  .1  .         ,        ^  /tilio  workers  i»f  the  Weat,  nuchas  ErotdM 

W  iih  this  number  of  the  I^EVIEW  tho  lirM  ""\       ,  ,>    1  j 

,  r  .      •  .        1  1         11    Kedzie,  Snow,  West,  llallev,  Berihoud 

iLilf  year  of     existence  ciosoH,  and  ni>»)n  look-.  '      .  ,  . 

^.      ,  iCroRl)v,  an«l  compilations  and  condensBi 

mi'  It  over  we  are  prcttv  well  satisfied  with  it.  '  '  ,    ,      1  l- 

nT  1  i     .1       1      1    1      1^ which  have  cost  us  a  great  deal  of  Utw 

Wo  have  f^'ivcn  our  readers  three  luindred  and  "  .     ^  r  l 

.  I,    /  r       1     1-  *       1     !•  1 1   time,  besides  selections  from  nianv  of  tM 

eiffhty-iour  iwes  of  kocxi,  substantial,  reliable        '      ^  , ,    ^,        .    ;  . 

,  ,        1-  4  -1  *  1  r  1       journals  in  the  world.  The  main  thiDg^ 

readme,  and  have  distribute*!  for  our  ndver-  ,  . 

,         ,  r    u    J  „  now  to  make  the  Review  a  permanent 

Users  SIX  thou.^and  cojues  of  a  handsome,  well  "  .,  ,    i.  j 

.      .       .  ,.    ,  .  ^,       1  ir    r  ii    is  more  siibscniiers  and  a  few  moreadventfn 

iirinted  penouiail,  in  more  than  half  ol  the  .  ,        ,        ,    ,  .-1 

'    .     •   ♦!    I-  •      I   *         •  11    •    1-  We  feel  that  we  ought  to  have  both.noi« 

States  in  the  Union,  t)Ul  esi)oc'iallv  in  Kansas,  "  ^ .     ,    ,  •  v  \k 

.      wi  1      1      I       -/i  I   J  eralu it  v,  but  simplv  because  our  periodic  I 

Missouri  and  C>»lorado,  where  it  has  reached '     ^  ,    .„  ,  , 

.^      X     e         r  1^     worthv  of  them,  and  Will  repav  both  a*  aw» 

not  less  than  four  or  five  times  as  many  readers.  j  f  - 

We  liave  been  <  ordially  welcomed  by  the  "^'^^  investment.   

sfrientific  periodicals  of  the  country,  and  al- 
ready number  most  of  tliem  amonR  our  ex-      Tmk  XWoh  Juurnal  of  CL^niht''!/  noief«tW 
changes,  and  have  received  compliments  antl  at  a  recent  meeting  of  the  Massachu!«ett# 
congratulations  from  the  daily  and  weekly  j)a-  tal  Society,  in  Salem,  Dr.  S.  F.  Water?  stU*: 
pers  on  all  sides.  that  the  application  of  hi-carbonate  of 

We  have  publishwl  orif^innl  articles  from  that  is,  plain  cooking  soda,  to  be  fonmlin" 
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B«holdd.  or  other  alksliea  in  a  neatral  fanu, 
Ld  e»tj-e  HHLmianeou*  cessation  of  pain 
t  the  Be 'i'e refit  burn*  or  mlds,  and  that  Id 


Our  old  friend  and  fellow-citizen,  Gen. 
Wm.  H.  Powell,  has  become  general  manager 

of  the  JiDllevlUe  Nail  Works,  at  Belleville, 


of  mere  jsnperficial  burning  the  treat-       xunl  hani  taken  out  a  patent  for  a  method 

of  converting  old  railroad  iron  into  first-daiiB 
nails,  which  m  deffcrlbcd  by  the  Mintt,  MeUtk 
ifttfi  Arts  as  ffiUowi.  Tito  result  of  various 
fO^MiSWQ  tlili  show  the  following  combi- 
nation of  materials  to  be  the  most  desirable: 
56^000  lbs.  of  old  rails,  3,000  lbs.  No.  2  pig 


%  would  effect  a  cure  in  the  course  of  a  few 
r». 

7h£  Fourth  of  July  was  celebrated  at  8l 
Ooloira^Op  bf  •  gawM  aoow- 
wbiclL  afterward  roKI^MI  itself  into  a 


BT-gathering  pirty  ibe  mtuntlon  admitting  iron  and  8,000  lb.<f.  of  wrought  scrap,  produc- 
peroons  fitanding  on  the  t*ri<iw  three  ieet  ing  300-2210  totin  of  muck  bar  ^vhich  la  t. 
ft  and  picking  a  large  variety  of  Alptnv  ] 4 v'g  production.  Gen.  Powell's  patent  covers 
era  from  the  uncovered  ground  beyond  the  Liie  method  of  piling  the  faggot  so  as  to  secure 
r.  ^  horn  age  neoiiE  bloom,  which  results  as  fol- 

  lowff         faiff^  '^^  ^y\^^  to  so  secure  a  perfect 

'he  Popular  SciESCE  Monthly  for  Sept- intepipiialoii  the  good  heads,  added  to 
m  opeaa  with  another  able  original  jmpt^r,  muck  bar  and  cindery  scrap,  with  the  shanks 
t  Bpenoer  on  the  development  of  the  and  flanges  as  to  realize  in  li«  ii«Kt  pile  and 

"  '  *  the  plate  rolled  therefrom  ^irrmg^  tough  and 
'  Smooth  nail  plates.  In  this  process  the  waste 
F  in  less  than  six  per  cent.,  and  good  nails  are 
i  Itodiic^  under  the  Powell  process  fifty  cents 


(tionf*.    The  next  article,  "  Odd  1 
1 is  by  the  kt«  ProfeMor  < 
aom  Tenney,  who  gives  a 
unt  of  sundry  curious  difn^gium  toat|] 
typical  pattern  in  this  division  of  animal  per  keg  below  the  co.st  of  nails  made  by  the 

The  Observatories  of  Italy  are  briefly' current  system." 
nbed  in  the  third  article,  with  the  work 

each  is  doing.  "On  Drops"  is  a  short  but;  Dr.  Fleuky,  of  Bordeaux,  a  French  phy- 
r  liu+^trated  account  of  some  remarkable jnician,  finds  good  physiological  grounds  for 
M'iment  -,  rthoiving  the  curious  shapes  which  the  habitual  use  of  the  right  hand  instead  of 
18  of  fluid  take  on  striking  a  hard  surface. | the  left.  lie  sayri  that  in  human  brains  the 
vilization  mi  Mottli,  by  Mr.  J.  N.  Lar-  left  anterior  lobe  is  a  little  larger  than  the 
irt  an  in.'*tructive  disciiwion  of  man's  va-' right  one.  There  U  also  an  une<iual  supply 
fl  relalioni*hipi».  The  eighth  article,  "In-  of  blool  to  the  two  siden  of  the  body.  The 
ct  and  Ini^Hiyencf^ bj  W.  K.  Brooks,  of jbriidiiQ-Lf^phalur  trunk,  which  only  exists  on 
n  Hopkins  University,  is  of  great  interest, 1 1  be  right  ut  be  arch  of  the  aorta,  producea, 
ending  to  ^'how  that  the  distinction  hitherto j by  a  difl^ercnce  in  tt>nji  [Kitiau  an  inequality 
ted  hM$mt 
no  actttll 


and  animals  in  this  regard,  in  the  waves  of  red  blood  which  travel  from 


in  Nature.   Amomc  the 


other  papers  that  go  to  make  up  the  body 
I  ■Utfadiie,  All  of  wMtk  wItt  fully  repay 


right  to  left.    Moreover  the  diameters  of  the 


subclavian  arteries  on  each  side  are  dift'erent, 
that  on  the  right  being  noticeably  larger.  The 
icmder.  there  is  a  short  but  incisive  article, left  lobe  of  the  brain,  therefore,  being  more 
« The  Labor-Question ; '  and  a sketrh,  with! richly  hwmatosed  than  the  right,  becomes 


trait,  of  Prof.  Simon  Newcomb.  The  de 
bnents  inclodinj^  Correnpondence  and  Edit* 
.  Table  are,  aa  uiiual,  fttU  ol  iatci«i4  and 
.  ruction .  They  oovtaio  F0^|«d  dittniiBloiis 
current  scientific  mmt^mm^  llD(k««  of  the 


stronger;  and  as,  by  the  intersection  of  the 
nervous  fiber,  it  commands  the  right  side  of 
the  body,  it  is  obvious  that  that  side  will  be 
more  readily  controlled.  This  furnishes  one 
reason  for  the  natural  preference  for  the  right 
;  scientific  book^iadiUi  li^PlftpilwM^  another  is  found  in  the  increased 

lany.  brief  but'<fcleat!y-writt«i  ab«!ricti  of  "upply  of  Wood  from  the  subclavian  artery. 


:  papers,  and  d^^nptioo^  of  new  discov 
&i  from  the  principal  centers  of  scientific 
.vity  both  at  home  and  abroad. 


Mr.  Allan  Bagot,  consulting  electrician, 
I  of  London,  tlngland,  writes  to  the  Cq<1\ct>| 


iiuaniian  that  stockholderi  in  gas  comptniefs 
oeed  not  aeriauiily  alar  me  J  hj  ihe  prospect 
of  M*  JobtochkoS's  eleclrlc  light  rMpertetljiig 
jjiti*  for  itreet  light.  First,  bec4iuf««  of  the  great 
liabilily  lo  damage,  nad  difficulty  of  repairing 
*4  wire*s  etc, ;  second,  th«  expenfic  of  or^ 
gauging  a  succeiia^ful  i^ystem  af  lighttag  street 
Iftmpa,  ihirdf  the  ntcesaiLy  of  replacing  the 
^  xhau^ted  ea  ri  d  l^B  h  o  u  rl  t  ^  i  f  >[ ,  J  oblocK  k  o  iTs 


lIiSTORrcAL  SRtrrcH  or  MAHirrrA  Colljege 
(Ohio),  hr  Rev.  I,  W.  Andrew*,  L  L,  IK, 
President, 

This  in«titntbn  wa«  fovinded  Dece ruber  J  7, 
IM'If  and  from  that  dny  lo  thU  h&a  made 
feteady  pnjgreAs.  ney^r  having  ftaffered  from 
dissensions  among  its  truKtees  or  faeuUyj  and 
nt!ver  having  been  "puffed  up"  by  any  re^ 
markable  periods  of  soGoeiw.  It  has  always 
had  the  best  of  professors  and  leach er%  and 
has  regularly  graduated  itiiclaiiaep  and  sent  out 
men,  full  armed*  who  have  been  a  credit  to  tiie 
institution  wherever  they  have  gone.  The  col- 
lege was  originally  molded  upon  the  New 
Kngland  type,  and  its  courae  of  study  and  gen- 
eral plan  continnca  to  be  substaiiiiaUj  the  same 
m  at  liartmoiitb,  Middlebury,  Amherst,  Yale 
and  Williiimf*  co J  leges* 

The  libraries,  aggregating  27,000  volome^^ 
hftve  been  iiclectcd  with  the  greatent  care,  and 
Nome  lii^i)QQ  of  the  mojit  valuable  books  were 
purchased  by  the  late  Preeident,  Henry  Smith, 

Dr,  in  Karope,  at  a  coal  of  less  than  one- 
ihird  the  price  they  would  have  cofit  in  ihia 
country.  At  ihe  death  of  the  eminent  natur- 
alistp  S,  P.  llildreth,  M,  D.,  his  large  and  most 
valuable  collection  of  mineral.^,  etc.^  wsia  given 
to  the  college;  m  addillon  lo  which  it  h^H  a 
most  excellent  cabinet,  largely  accumulated  by 
Prof.  E.  B*  Andrews. 

The  course  of  instruction  and  requisites 
for  graduation  have  always  been  of  an  utiuf^u- 
ttUy  high  standard  for  a  We*itern  college,  and 
many  of  the  alumni  of  ^[arietta  have  become 
profeH«ors  in  other  colleges  both  east  and  west 
of  Ohio.  The  town  of  Marietta  itself  li  a  moal 
delightful  place  of  residence,  and  no  tfdiege 
that  we  know  of  presents  more  advantages^  to 
the  student,  either  in  a  literary  or  social  | 


TOK  London  T^U^pkie  J*m^ 
15ih,  comen  lo  ua  adorned  v 
lograph  of  the  eminent  m  lt-. 
day,  who  vna  bom  in  1791.  ati4  il 
and  most  stMseeiisful  life,  died  io  3 
studies  and  ejperitnents  were  dii* 
depaitrncnts  of  electricity  and 
so  universally  recognised  were 
ability  that  '*he  wan  decorate^l 
than  S*5  titles  and  toarks  of  merit, 
iht  Blue  lUbbon  of  Science',  fur,  la  I 
cbc»*en  one  of  the  eight  foreign 
tiie  Freneii  academj/' 


We  are  informed  that  since  llie 
the  Wyandotte  gm  well  w^k  written 
pany  has  made  a  c<.intract  for  layiag 
into  the  Cily  of  AVyandulle,  m  thai 
jaoon  he  able  to  lest  not  only  tiie  ({i 
the  quantity  of  the  gaa  from  this  i 
ervoir.  Should  both  equal  their  c: 
it  will  prove  a  very  valuable  difcoi 
maQufacturers  of  this  immediate 


Professoh  Snow's  article  oa  fi 
which  we  publish  thia  month,  was  |i 
last  annual  meeting  of  the  HansBS  8 
emy  of  ^cienoe^  and  copied  by  us 
Leavenworth  Daily  Time*,  It  iata 
and  most  (i^^t-Hit^'al  paper,  toll  of 
formation  upon  a  rather  negletited 
popular  edncaiion* 


PaoF,  E.  L.  YouM  iKft  is  engigel 
*' American  Household  Cychap9!;dl%^*j 
ary  of  all  things  pertaining  to 
to  be  published  thia  fall  by  D.  Appkj 


BOOK  NOTICES. 

MacMhxak  i&  Co.,  puldiaha 
wotks,  London  and  ^^ew  Yt 
the  following  SciEfrcs  Lectukeb 
Pjuople,  vir: 

W^hy  the  Earth's  Chemiatry  b  as  il  j 
lectures  by  J.  Jforman  I-ockytr,  1 
Tbe  Succession  of  Life  ou  the 

lectures  by  Prof.  W,  C,  WOliamsoSi 
What  the  Earth      Compof<^d  of: 
luref*  by  Prof,  Koacoe,      K.  S. 
The  Steam  Engine:  by  F.  J.  Bm^ 
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ines  of  Field  Geology:  by  Prof.  Gelklti^ 
^L.D.,  F.  K.  S. 

Lll  of  these  are  handsomely  illustrated 


hm  bHinch  houses  in  New  York  and  Phila- 
del  phi  Ap  seem  to  lead  all  other  musical  estab- 
lif«bmet)t8  in  the  production  of  popular  pieces. 


constitute  a  series  of  most  interesting  ami  They  have  recently  sent  us  the  following 

eongP :  *'The  Dust  of  a  Rose/'  by  J.  R.  Fair- 

    ,  bank  ;  *' Little  Jack  Frost,"  a  piquant  little 

ral  extracts  from  some  of  these  and  flhill  tki^f,  by  Mrs.  Carleton,  and  '^I  Can't  Sing 


ible  contributions  to  the  literature  of 
dar  science.   Wc  have  already  published 


1  onrselve-* 


again  of  them  as  occQiiotl 


'he  Monthly  Weather  Review,  JiiK% 


for  Qc^ld,"  by  McCarroll,  which  abounds  in 
bfiiilfiAi!  sentiments  and  excellent  music.  Al- 
f6  thM  instrumental  pieces  entitled  respect- 
ive l_v.   Little  Bells,"  or  *'  Gustav's  Glockchen," 


,  is!>ued  by  the  Signal  Office,  Washing* on, ^''T  Ko tiling;  "The  Czar's  March"  and  "Out 
depends  upon  all  data  received  tip  to  In  the  Green,"  of  which  we  prefer  the  first,  al- 
14th  August  from  the  Canadian  Meteor^  though  nil  are  sweet  and  attractive, 
ical  Service,  the  United  States  Navfi Ifce 
ij  Post  Surgeons,  Voluntary  Obsffwi 
the  United  States  Signal  Service,  and  d^n- 
B  claasitied  reports  and  information  upon 
following  subjects,  viz:  Barometric  preju 

»  with  chart;  Temperature  of  the  Air, ^  ,  .         x-  . 

•  .    .        ,    1         «    •  v«rf  i^K^n^ous  and  apparently  satisfactorv  ex- 

I  iiiothermal  chart;   Precipitation,  wub  ^  ft-        j  ,  ^ 


ELtKTHicAL  Conduction,  by  K.  C.  Kedzie, 
Ppofe«i*or  of  Chemistry,  State  Agricultural 
College,  i^ansing,  Mich.,  pp.  8. 

This  little  pamphlet  consists  of  a  series  of 


"t  showing  general  distribution  of  rain  dur- 
the  month;  Relative  Humidity;  Winds, 
L  chart ;  Verifications  of  Predictions^  with 
died  comparisons  of  the  tri-daily  weather 
cations  with  telegraphic  weather  reports 
ike  aucceding  twenty-four  hours;  Navigm- 
ywith  chart  showing  highest  and  lowest 
lings  on  river  gauges  for  the  month ;  Tem^ 
linre  of  water  in  rivers  and  harbors;  At- 
tpheric  Electricity  as  observed  at  hundreds 
'tations;  Optical  Phenomena,  such  as  lolar 
3Sy  lunar  halos,  mirage  and  rainbows;  Mih 
ueous  Phenomena,  such  as  the  beginning 
liarvest  at  numerous  points,  ripening  of 
its,  blooming  of  flowers,  flight  and  appear* 
«  of  insects,  polar  bands,  sunsets,  m^ceor^j 
thqaakes,  etc. 

The  most  interesting  features  have  bfefllf 
at,  the  few  storms  reported  at  se:i ;  M«Q(Hl3^i 
Qnusually  large  number  of  tornadoes  oc- 


per!  merits,  made  to  test  the  question  whether 
c4*!«rti-jcity  passes  by  the  surface  alone  or 
through  the  whole  substance  of  the  conductor. 
Prof.  Jlenry,  of  the  Smithsonian  Institute^ 
havinjE  decided  that  galvanic  electricity  passes 
through  the  substance  and  atmospheric  elec- 
trioltf  hy  the  surface,  Prof.  Kedzie  proceeded 
to  mftke  sundry  experiments  which  can  hardly 
be  described  without  illustrations,  but  which 
re^^uUed  in  proving  to  his  satisfaction  "that 
the  conduction  of  electricity  of  whatever  name 
IB  through  the  mass  of  tbe  conductor  and  not 
hj  Hurface  action,  such  as  is  exhibited  in  the 
statical  condition  of  electricity,"  which  accords 
with  tii»  belief  of  the  mass  of  eminent  electri- 
dftip  of  Europe  and  America. 


•Pilife  ^Iarwin  on  the  Fertilization  of 
Wtii'WE^y  by  Thomas  Meehan,  Phila,  Pa. 

Thh  is  a  critical  dissertation  upon  Darwin's 
ring  the  first  ten  days  of  the  month;  ibtrd,  '^Croa^  and  Self-fertilization  in  the  Vegetable 
general  diminution  of  grasshopper  ^  un  J  Kiii^nl,^Di'' and  "The  Fertilization  of  Orchids 
aitu,  and  the  slight  amount  of  damagt.'  done  by  Insects,"  reprinted  from  the  Penn Monthly^ ia 


them  as  compared  with  the  several  y^nr^ 
^iooi.  This  is  a  most  interesting  and  val- 
^le  work,  and  should  be  made  far  more  ao- 
kibl«  to  the  public  than  at  present  in  order 
accomplish  a  tithe  of  the  good  that  it  ought 
lo. 


^>i.ivER  DiTSON  k  Co.,  of  Boston,  wh^  alift 


which  the  writer,  from  various  experiments  and. 
namwus  observations  concludes  that  "there 
Li  infinitely  more  self-fertilization  among  flow- 
ers than  the  advocates  of  insect  agency  have 
of  late  years  been  contending  for ;  that  cross 
fertilization  as  developed  to  advantage  by  Mr. 
Darwin's  artificial  experiments  is  an  almost 
iv^Mible  occurrence  in  most  e«Li>w  \tv  Tv*d\>\\«^ 
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and  where  it  must  and  does  occar  the  fact  is 
capable  of  a  very  different  explanation. 


before  referred  to  this  report  u  a  Tenr  ti 
one  for  the  people  of  Kanau  and  are  g 
see  that  its  interest  is  fallv  kept  up. 


I 

Bkmoval  of  Hardened  Secretions  from' 


THEN ABAL  PASSAGES  and  A  SiMPLE  MoDE       JhE  AMERICAN  JOURNAL  OF  MiCEf 

OF  Cleansing  the  Nasal  and  Pharyn-       t>^„„,  ,  „  ui-  l  j 

oo-NAflAL  Passages,  by  Thomas  F.  Rum-!^*^  Popular  Science,  published  mom 
bold,  M.  D.,  St.  Louis,  Mo.,  reprinted  from  New  York,  by  the  Handicraft  Publicaii 


has  been  sent  us,  with  all  the  back  num 
this  year,  and  we  gladly  welcome  it  a? 
change.    It  is  a  sixteen  pa^  ocutc 


the  Chicago  Medical  Examiner, 

Both  of  these  articles  are  eminently  prac- 
tical and  deserving  of  a  wide  distribution 
The  subject  of  catarrh  has  never  been  very  [Crated,  and  will  be  found  a  useful  and 
thoroughly  understood,  and  anything  tending!  magazine  to  those  interested 
to  elucidate  it  and  render  the  disease  amenable ^^^^^^^  microdcopy.  50  cent*  per  am 
to  rational  treatment  should  meet  with  a  heartv '   


welcome  from  both  patient  and  practitioner.    !  ,^ 

1  Bancrofts  Messenger,  July  an<l  . 
1S77.    A.  L.  Bancroft     Co.,  San  F 

TuE  Library  Table,  Vol.  Ill,  Xo.  0,  H.  L. 

Hinton  &  Co.,  New  York;  weekly,  16  pp.  This  is  a  bi-monthly  publication  ii 
quarto;  $3.00  per  annum.  partly  as  a  medium  of  intelligence  con. 

This  consists  of  book  notices,  literary  gos-  literary  subjects,  such  as  new  book». 

sip  and  reviews,  and  is  a  very  readable  and  |  artistic  printing,  etc,  and  partly  as  a  m 

valuable  periodical.   One  of  its  novelties  is  advertising  their  own  business. 

that  the  names  of  the  writers  are  all  signed  to,   

their  articles.   The  last  pages  are  devoted  to, 

an  index  of  magazine  articles,  made  up  from'     The  Central  Baptlst,  Vol.  XII,  1 

the  various  periodicals  of  Europe  anil  the  Yeaman  «&  Ferguson,  St.  LouLs;  week  It 

United  States,  and  a  record  of  new  books.        S2  50  per  annum,  i.s  one  of  the  best  <leii 

  I  tional  journals  in  the  West,  and  should 

T,  T.-  ...  universal  patronage  of  the  Bapr 

Monthly  Keport  of  the  Kansas  State  •     ,  i    -.i.  ' 

.  f     r  1     lo—  1    Missouri  and  the  A\ est. 

Hoard  of  AoRicuLTrRE,  for  July,  1S<<,  by 

Alfred  Gray,  Secretary,  containing  rejwrts  of 

Condition  of  crops  and  farm  animals.  Fruit  Keport  on  Pauperism  and  Tuok 
crops  and  supply ;  Crop  reports  of  acreage  by  in  Sweden  and  Norway,  bv  C.  C .  Ar 
counties.  Dairy  products,  (xarden  products, ;  United  State^«  Resident  Minister  at  Stocl 
Wheat  market,  Fish  culture,  etc.,  etc.  We  have' 32  pp.  octavo. 
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MINERALOGY. 


The  Mineral  Region  of  South-West  Missouri  and  South-East 

Kansas. 

BV  THE  EDITOR. 

The  recent  discoveries  ol  lead  and  zinc  in  South-Eastern  Kansas  having 
'wted  an  almost  unprecedented  rush  of  adventurous  and  wealth-seeking 
aople  in  that  direction,  and  the  correspondents  of  the  city  papers  haviiig 
«*itten  them  up  in  so  extravagant  a  manner  that  the  reality  could  but  fall 

short  of  their  descriptions,  the  writer  hereof  recently  made  a  trip  to  the 
*ort  Creek  diggings  for  the  purpose  of  satisfying  himself  of  the  actual  con- 
Xion  of  thinigs  there.  (About  two  years  since  he  visited  and  carefully 
laniined  the  diggings  in  and  about  Joplin,  Mo.,  about  eight  miles  East). 

The  mineral  wealth  of  Eastern  Kansas,  as  developed  by  the  building  ot 
«  Missouri  lliver.  Ft.  JScott  &  Gulf  il.  Jl.,  running  from  Kan.sas  City  to 
5  thin  about  eight  miles  of  the  diggings,  is  remarkable  in  the  extreme,  and 
'*)bably  can  hardly  be  equaled  in  the  country  for  diversity  ot  soil  and 
ineral  wealth,  along  a  lino  so  short. 

Wyandotte  (Jounty,  besides  her  rich  soil  and  a  topography  especially 
Ijipted  for  the  raising  of  fruit,  furnishes  a  number  of  quarries  of  white 
^L^nesian  limestone,  similar  to  the  ('(^tlonwood  Falls  stone  ;  ;d^<^  v.\v  '^wtv- 
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danco  ut' excellmt  blue*  limestone.  i^alt  water  has  also  been  found  in  larg? 
qiiiintitii's  and  ct'  a  stronij^tli  almost  sufficient,  even  in  these  days  of  cheai' 
salt,  to  pay  fnr  nianutacturin;^,  while  I'rom  the  same  well  a  natural  gas  fort-fr 
its  wa}'  out  in  quantity  putlioient  to  heat  and  light  a  large  city,  and  of  afjasl- 
ity  almost  equal  in  candle  power  to  tlie  best  artificial  tras. 

In  Johnsnn  County,  wliich  ih  one  of  the  richest  agricultural  regions  in 
the  Slate,  coal  has  been  found  at  a  depth  of  5150  feet,  in  a  vein  three  and  one- 
half  feet  in  thickness,  and  thinner  veins  crop  out  at  several  points  withiu  iu 
borders.  Jhiilding  stone  aboun<ls,  and  h\'draulic  cement,  red  ochre,  fire  and 
pottery-clay  have  been  discovered  in  various  localities  in  the  counticN 

In  Miami  County  coal  is  found  on  all  sides,  though  so  far  only  in  thin  vcioi: 
the  presence  of  petroleum  is  manifest  in  many  places,  building  stone  of  tbt 
best  quality  and  the  well  known  *'Fontana  marble"  abound,  and  recently 
discoveries  of  lead  in  the  Southern  j>ortion  of  the  county  have  been  rcportei 

In  Linn  County  the  coal  assumes  a  more  jirominent  position  and  crop* 
out  of  nearly  all  the  hillsides  and  banks  oi  streams  in  the  Ea.stern  and  Souilh 
ern  portion  of  the  county.  At  a  depth  of  ninety  feet  a  three  and  one-hiK 
foot  vein  has  been  struck  at  Barnard,  where  also  the  famous  "Barnard  sand- 
stone" has  been  discovered  and  taken  out  in  large  quantities.  Thisstonchtf 
been  largely  use<l  in  this  city  and  is  not  only  very  valuable,  but  is  also  very 
handsome  in  appearance. 

Bourbon  County,  which  is  probably  the  best  in  Kansas  a.s  a  nianufactBr- 
ing  district,  abounds  in  coal  of  two  kinds — the  rusty  or  surface  coal,  which  is 
the  best  for  fuel,  and  the  black  or  gas  coal.  Not  less  than  250,000  tons  art 
minc'.i  in  tliis  county  annually.  Limestone  anrl  sandstone  are  also  fonad 
on  all  sides  ;  al.^o  hydraulic  cement,  tire-clay,  pottery-day  and  mineral  paint 
Lead  also  has  been  discovered  in  a  limited  amount. 

Crawford  County  also  abounds  in  coal,  in  veins  running  from  five  fi'elin 
thickness  downwards,  while  limestone,  sand>tone  and  slate  are  found  in 
abu  ndance. 

Cherokee  Cuunly  furnishes  large  amounts  of  coal,  which  is  found  almosi 
universally  at  a  depth  of  from  ton  to  tifty  feet  and  in  strata  varying  fifuffl 
twelve  inche-^  t«»  lour  feet  in  thickness.  Sandstone,  limestone,  fire  and  l»ot- 
tery-clays  al^o  abound.  Lead  and  zinc  ores  have  been  recognized  n^prcscnl 
for  several  years,  but  have  n<»t  been,  until  recently,  believed  to  exist  in 
jiaying  quantities.  The  late  discoveries  of  these  metals  above  alluiiodli 
have  been  made  in  Cherokee  County,  about  eight  miles  Xorth-eastwardlv'.'f 
Baxter  Springs  and.  from  present  indications,  will  soon  equal  in  importamv 
those  of  South-west  Missouri  at  Granby,  Minersville  aud  Joplin. 

The  counties  in  Missouri  just  across  the  line  from  those  m  Kansas.  al»0TC 
described,  show  similar  mineral  developments,  while  on  both  sides  of  ibc 
State  line  the  agricultural  products  of  the  several  counties  are  fully  equal 
to  the  best  of  any  of  the  counties  in  either  State,  and  the  Missouri  Eiver,Fl- 
Scott  &  Gulf  H.  K.  is  tasked  to  its  fullest  capacity  to  transport  the  immcnw 
agricultural,  horticultural  and  mineral  productions  of  this  territory. 
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The  mining  dislrii-t  of  Jasper  County,  Missouri,  and  Cherokee  County, 
Lan^u:?,  embracing  jointl}-  the  lead  di^gini^s  at  Joplin  and  Short  Creek, 
ciD;:  of  the  same  general  character,  may  be  described  together,  Joplin 
einiT.  as  far  as  is  indicated  by  discoveries  made  up  to  this  time,  the  centre  of 
10  mineral  field.  This  whole  lead  region  belongs,  according  to  Professors 
chmidt  and  Leonhard.  to  the  sub-carboniferous  system,  the  formation  eon- 
gting  of  limestone  and  chert  beds  belonging  to  the  upper  part  of  the  so-called 
Tciiimedes  or  Keokuk  limestone.  In  some  places  the  ore  deposits  are  found 
vvrlaid  by  sandstone,  cither  ferruginous  sandstone  or  coal  measure  sandstone, 
nd  lie,  as  a  rule,  horizontally  rather  than  verticall\',  being  usually  associated 
-ilh  •»ilicato  of  zinc,  or  carbonate  of  zinc,  which  are  rather  indiscriminately 
mlled  '*jack"  by  the  miners  of  the  different  diggings.  Sometimes,  however, 
b  is  found  as  float  minerar'  in  loose  sand  or  clay,  and  not  infrequently 
mpregnating  the  limestone  and  chert,  or,  quite  as  often  probably,  it  is  found 
iroken  up  and  mixed  with  limestone,  dolomite  and  in  various  conglomerate 
«ck-. 

The  lead  ores  are  usually  J'ound  in  the  shape  of  Cralena  or  sulphurot  of 
cad.  though  it  is  common  in  the  form  of  carbonate  or  '-dry  bone.'' 

The  zinc  ores  are  found  in  the  form  of  Blende  or  Sulphuret,  and  Silicate 
*T  Calamine.  Carbonate  of  zinc  is  also  found  in  connection  with  Calamine 
ijid.  from  its  beautiful  white  and  sometimes  crystalline  form,  called  by  the 
wners  -  white  jack." 

Iron  Pyrites,  *'the  fool's  gold,"  is  also  frequently  found  in  those  mines, 
ttid  known  as  **mundic  '  among  the  miners. 

l>olomite  or  Brown  spar,  usually  designated  as  *'soft  titf  "  to  distinguish 
.t  fr  »m  calcite  or  white  or  glass  titf"  and  barytes,  which  is  known  as  **bald 
aff,  forms  in  many  mines  in  South-West  ^lissouri  an<l  South-Euslern  Kansas 
principal  gangue  of  the  ore  deposits.  Calcite,  calcareous  spar,  carbon- 
ite  jf  lime,  forms  what  is  commonly  called  "glass  till  "  or  -hard  tiff"  and  is 
j^^uently  found  in  these  mines.  (Quartz  also,  in  crystals  of  p^-ramidal  or 
|ri«matic  forms  is  of  frequent  occurrence,  and  bitumen  is  frequently  associ- 
lud  with  the  lead  ores  throughout  this  whole  region. 

4  The  general  geological  section  of  the  lead  and  zinc  bearing  formation  of 
^nth-West  Mis.souri  is  given  by  Prof  Schmidt,  as  follows : 

-         i  1  foot  to  3  feet  Soil. 
^      "  i  0  to  5  feet  Gravel. 

\  0  to  15  feet  Sandstone. 
"  (  0  to  '>  feet  black  slate,  with  Coal. 

1  !  20  to  75  feet  Cliert,  more  or  less  broken  up,  sonietiniert  in  fissured  layers, 

|f         t  and  in  some  localitieH,  eflpecially  at  (rranby,  altered  to  soft, 

j  porous  Chert.      The  Chert  U  invariably  accom{>anied  by 

'  ••  >  large  massen  of  Clay  and  Sand. 

!  0  to  20  feet  Silico-Calcite. 

■  0  to  30  feet  alternate  layers  of  Limefltone  and  Chert. 
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^    (140  feet  or  more  Limestone;  in  Home  places  gray  and  coaree grained ;  io 
'    (  others  bluish  and  fine-grained. 

(rt)    Alluvium.    Frequently  contains  some  ore  in  loose  pieceu. 

(b)    Probably  Lower  Coal  Measures,  with  occasional  occurrences  of  or 

(c  and  d)  Upper  layers  of  Keokuk  Group.  Also  called  Arthiincd< 
Limestone.   (Sub-Carboniferous  system). 

(e)  Represents  the  principal  ore-bearing  strata;  (d)  the  bed  rock  i 
which  no  ore  has  as  3'et  been  discovered. 

We  take  from  the  Geological  survey  of  Missouri,  1873-4,  by  Prof.  G.' 
Broadhead,  the  following  geological  history  of  the  region  under  consideratio; 

o    §  I  First  Period. —  Original  depoflition  of  the  various  stratified  rovb 

§    t  !  namely:     The  "Bed  Rock,"  the  alternate  layers  of  Limeston* 

5    §  j  and  Chert,  the  Silico-Calc.te,  the  Slates  and  Coal,  and  of  the 

^  Sandstone. 

These  several  strata,  after  their  deposition,  probably  remained  unalien 
for  a  very  long  time  and  became  dry,  hard  and  dense  before  the  secfli 
period  began. 


3  N 


Second  Period. — Local  dolomization  of  certain  strata  of  Limestone.  Di«- 
turbances  and  ruptures  in  the  Chert  in  consequence  of  tbe 
contraction  of  the  Limestone  during  the  metamorphoric  actioo. 
Principal  deposition  of  tbe  ores  from  watery  solution. 


This  metamorphic  action  was  confined  to  a  part  ot  the  alternate  layers* 
Limestone  and  Chert,  and  very  limited  in  its  vertical  extent — rarely  oxci-e^ 
ing  20  feet. 

The  dolomization  of  the  Limestone,  and  the  simultaneous  dei>08ition< 
the  ores,  began  either  from  horizontal  crevices  and  then  extended  thron| 
the  whole  mass  of  one  stratum  of  Limestone  and  was  limited  by  the  layei 
of  Chert  above  and  below,  or  it  began  from  vertical  crevices  in  the  Limestoi 
and  formed  a  mass  of  Dolomized  Limestone,  with  ore  extending  along  tl 
crevice  between  the  Chert  layers,  and  generally  from  three  to  ten  feetwid 
In  the  first  case  the  "openings"  of  Granby  were  formed,  in  the  KceonJtl 
'-runs"  of  Joplin. 

a,    g  j  Third  Period. — Dissolution  and  removal  of  a  part  of  the  Limestone  frcw 

^    H  I  the  Silico-ealcite  and  from  the  alternate  layers  of  Limestone  and 

2  S  !  Chert.    Gradual  breaking  down  of  the  remaining  concretion?  and 

3  i  of  the  layers  of  Chert,  and  of  the  strata  above.   Continued  depo?i- 
Q  [           lion  of  ores  in  diminished  measure. 

In  this  period  the  immense  accumulations  of  broken  Chert  were  forme 
which  in  so  many  places  overlie  or  accompany  the  ore  deposits.  Tbeo 
(nearly  always  Galena)  was  deposited,  in  many  places,  in  the  fissures  ai 
little  cracks  of  the  broken  Chert  beds,  in  sheets  between  these  layers  and 
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-ysuls  adhoriiij^  to  pieces  of  broken  Chert,  f^oiaetimes  on  all  aidc^  of  the 
aigniciits,  dhowincr  plainU'  that  the  (ialena  was  forme<i  after  the  Chert  had 
A'li  broken. 

I  i 

Z  %  !  Fourth  Ptinod. — Local  regeneration  of  the  partially  dissolved  and  softened 
£    i;^  <  Limefltone  bj  renewed  depoBition  of  Carbonate  of  Lime.  Locnl 

^    u  !  infiltration  of  Quartzite.   Continued  deposition  of  oren. 

^  5  i 

All  the  con<;lomerutes  which  consist  of  (-hcrt-fragnicnts,  cemented  either 
r  a  silicious  or  by  a  calcareoua  mass,  the  cementing  mass  inclosint^  crv>tals 
VHlonde  or  Galena,  were  formed  in  this  period. 


§    ^  >  -'"V'^'  Oxidation  of  the  metallic  Sulphureis,  and  alteration  of 

s    5  .  thew  Su1phnrely4  into  Silicatef*  and  Carbonates. 

—    O  I 

During  this  period  the  (ialena,  in  many  deposits,  was  more  or  less  altered 
to  (  Vrussite  and  Pyromorphite,  the  Blende  into  Calamine  and  Smithson- 
I?,  and  the  Pyrites  into  Limonite.  Some  of  these  minerals  also,  while  in 
lution.  were  carried  over  larger  or  smaller  distances  and  re-deposited  as 
ams  or  impregnations  in  Sands,  in  Clays  or  in  Chert  Breccia. 

The  local  corrosion  and  partial  dissolution  of  the  Chert,  and  its  alteration 
to  a  ]iorous  and  more  or  less  friable  mass,  must  have  taken  place  after  the 
?posliion  of  the  ores.  This  is  proved  by  the  entire  absimce  of  ores  in  the 
>rous  Chert.  This  corrosion,  therefore;  belongs  lo  the  Fourth  and  Fifth 
oriods.  and  probably  continues  to  the  j)rcsent  day.  Al.**o,  the  oxidation  of 
e  ores  undoubtedl}'  yet  continues. 

All  these  mechanical  and  chemical  actions  which,  according  to  present 
spcarances,  are  confined  to  the  upper  layers  of  the  Keokuk  Limestone,  have 
ken  place  over  a  very  large  area  in  South-West  Missouri,  ]»ut  with  difter- 
Jt  intensities  and  effects  in  different  districts  and  localities." 

The  stratifications  in  the  Joplin  district  are  generally  very  irregular  in 
leir  character  and  relative  positions  and  often  vary  considerably  within 
lort  distances,  the  succession  ot  rocki;  otlen  remaining  the  same  for  long 
stances  but  the  layers  being  ol  very  variable  thickness  and  dipping  with 

slopes.  The  materials  in  the  bottom  lands  seem  to  be  principally  va?«t 
?posits  of  sand,  drift  and  chert,  with  occasional  mas>es  of  (ialena,  known 
J  *' float  mineral." 

Owing  to  the  exceedingly  disturbed  condition  of  the  geological  forma - 
ons.  it  is  almost  impossible  to  form  any  opinion  as  to  the  existence  or 
)n -existence  of  lead  or  zinc  ores  from  any  surface  indications,  any  previous 
cperiences  as  u  miner,  or  from  any  sciontific  teachings  in  the  schools  or 
her  mining  regions,  even  in  the  same  State. 

In  the  Joplin  district  the  ore  deposits  are  mostly  to  be  found  in  **runs/* 
lually  from  one  to  five  feet  in  thickness,  extending  horis&out^iVVx  Vi^W<^^tv 


>v  or  >oi'TJi  n-EST 
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iii'  iivi- .-I  any  in  ihe^vuoie 
.  iiitt'l  itiiiKT  can  at  -nuv^ 


MISSOURI  AND  SOUTIhEAST  KANSAS 


391 


K>ut  three  miles  from  the  Short  Creek  mines,  and  may  be  regarded  as  a  fair 
preBcntation  of  the  condition  and  popition  of  the  lead  an<l  zinr  ores  in  both 
ealitiefl. 

The  only  general  conclusions  to  be  derived  from  a  study  of  these  mining 
gions  seem  to  bo  that  digging  in  bottom  lands  for  "float  mineral"  is  a  very 
icertain  thing;  that  sinking  shafts  into  or  below  the  bcil-rock  limestone 
useless;  and  that  the  principal  ore-bearing  stratum  is  composed  of  chert, 
ay  and  sand,  the  mctamorphic  conglomerate  mixture  of  chert  and  limestone 
id  the  alternate  layers  of  chert  and  limestone,  all  of  which  are  usually  im- 
cdiateh'  above  the  solid  bed-rock  limestone  formation. 

The  city  of  Joplin,  Mo.,  is  well  built,  healthful  and  contains  a  population 
'  about  S,000  people,  whose  support  comc^  y)rincipally  from  the  lead  and 
nc  industry. 

The  towns  of  (ialena  and  Empire  City,  rival  places  on  opposite  sides  of 
lort  Creek,  in  Kansas,  have,  within  a  few  irionths.  attained  a  population  of 
•mo  two  thousand  or  three  thousand  people,  and 'are  growing  rapidly, 
inong  the  best  mines  in  these  diggings  are  the  *'Labette,'*  Robinson  k  Co., 
1  the  lands  of  the  South  Side  Mining  Co. ;  the  ^^BlackwelT'  shaft,  lilackwell 

Co.,  on  the  Empire  lands,  north  side  of  Short  Creek ;  the  ^-Diecovery" 
wft,  McPherson  k  (.'o.,  on  Empire  lands,  south  side  of  Short  Creek  ;  Harper 

Co.  shall,  one  of  the  best  paying  on  Short  Creek  ;  '-McBratney  k  Mitchell" 
laft,  S.  S.  Mining  (.'o. :  and  the  '-Nevada,''  Cummings  &  Co..  all  of  which 
•€ located  on  the  bottom  lands.  excej»t  that  of  McBratne}'  k  Mitchell  and 
«e  "Nevada.  " 

The  amount  of  lead  taken  out  of  Joplin  annually  amounts  to  many  mil- 
>ns  of  ]>ounds,  while  even  at  Short  Oeek  it  reaches  from  200.000to  800,000 
»nnds  weekly.  At  the  latter  place  great  activity  exists,  hundreds  of  shafts 
•viniT  been  sunk  on  both  sides  of  the  Creek,  and  above  and  below  Galena 
d  Empire  for  several  miles,  while  prospecting  is  progressing  energetically 
every  direction.  At  the  Bonanza  diggings  a  smelter  is  in  full  operation, 
"iile  another  is  nearly  linislied  just  below  Galena.  Large  amounts  of  min- 
t^l  are  being  taken  out  at  various  points,  both  on  the  uj)lands  and  in  the 
Uoms.  Last  week  Mr.  Cummings  struck  a  rich  vein  of  (falena,  said  to  be 
>tT\  six  to  eight  teet  thick,  in  the  "Nevada"  mine.  South  side  diggings,  and 
'Jk  out  about  2500  pounds  in  one  day.  Several  other  good  strikes  were 
^Ue  about  the  same  time,  near  the  same  locality,  and  if  these  '  finds  *  indi- 
te anything,  it  is  that  the  diggings  in  the  direction  of  .Joi)rm  are  the  most 
Oinising.  This  idea  has  gained  ground  rapidly,  and  has  greatly  stimu- 
•o<i  work  in  that  direction  of  late,  and  also  on  Shoal  Creek. 

Other  mining  camps  are  being  settled  in  the  vicinity  of  those  already 
^^•ribed,  at  Webb  City  antl  other  localities,  and  the  zinc  works  at  Cherokee, 
^nsas,  are  being  remodeled  and  enlarged,  by  gentlemen  of  abundant  means 
<1  enterprising  dispositions,  and  it  is  believed  tliat  but  a  lew  years  will 
^pse  before  the  region  of  South-west  Missouri  and  South-eastern  Kansas 
U  be  the  centre  of  a  vast  manufacturing  interest  and  farulislv 
'^idreds  of  thousands  of  busy  and  thrifty  arl\5*aiAi^,  \a\iOT0Y?s  ^^txcv^t*^* 
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BY  PROF.  O.  C.  liROADIIEAI). 


In  a  volume  publir^hcd  by  its  author,  S.  A.  Miller,  in  Cincinnati,  1877. 
find  the  following  table  of  thickness  of  coal  formation  in  various  field?*: 


Nebraska  greater  than  last. 
It  is  a  great  pity  that  Mr.  Miller,  in  making  up  his  figures,  did  noi  con- 
bult  the  latest  authority.  If  he  had  written  to  mc  it  would  certainly  hivi 
afforded  me  very  great  pleasure  to  have  made  out  a  careful  statement  fur 
his  use.  Under  the  circumstances  we  feel  that  justice  has  not  been  douclo 
our  State.  Here  in  Missouri  we  know  his  figures  to  be  w^rong.  Prot 
Swallow,  in  his  geological  report  of  Missouri  for  1865,  from  prelimin&ry 
examinations,  makes  our  coal  measures  640  feet  thick.  This  is  where  Mr. 
Miller  obtains  hi.^  figures.  Since  then,  Swallow,  m3'8elf  and  others  have 
made  more  extended  and  careful  investigations^  and  found  our  measure? lobe 
much  thicker. 

In  such  a  useful  wovk  as  that  of  Mr,  Miller's,  we  regret  very  much  that 
he  has  not  the  later  and  more  correct  figures:  for  these  appear  co mpan- 
tive  with  those  of  other  districts,  and  may  be  read  afar  off  and  regarded 
as  authorit}'. 

In  187o  Prof  Swallow,  with  Campbell  s  map  of  Missouri,  publishc-l  t 
later  geological  sketch  of  Missouri,  in  which  he  says: 

*' We  have  observed  about  2,000  feet  of  coal  measures  in  Missouri."'-' 
During  the  year  1850,  1860  and  1861,  whilst  acting  as  assistant  on  th* 
first  geological  survey  of  Missouri,  much  of  my  time  was  occupied  in  ex- 
aminations of  the  coal  measures,  i)articularly  the  Vpper  measure  of  Mi** 
souri.  From  iiotes  then  taken  I  prepare<l  a  careful  section  of  the  coalmea*- 
ures,  and  found  the  Vpper  measures  to  be  1,284  feet  thick.  At  thceam^ 
time  I  obtained  from  other  observers  of  Missouri  geology  data  from  whici 
I  calculated  the  thickness  of  the  Middle  Coal  IMeasures  in  North  Missoflri 
to  be  oOO  feet  and  the  Lower  measures  500  feet,  or  a  total  of  coal  incis- 
ures in  Missouri  of  a  little  over  2  000  feet  thickness.  The  result  of  tbes» 
notes  was  the  publication  b}'  myself,  in  1865,  of  an  extended  paper,  vith  i 
complete  section  on  the  Coal  Measures  in  the  transactions  of  the  St.  Looii 
Academy  of  Sciences. 

♦Dana's  Manual  of  <'eology,  1S74,  give*  'i/XKi  letM. 


Xova  Scotia... 
Pennsylvania. 

Tennessee  

Ohio  

Illinois  

Missouri  

Kansas  


14,570  feet. 
,  8,000 
2,500  " 


2,000 
1,200 
640 
2,000 
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In  1S72  I  carefully  rc-oxaniincd  the  Upper  Coal  Measures  of  Missouri, 
•c^vi^in^  the  field  work  of  nearly  all  my  previous  sections,  and  con- 
structed an  entirely  new  section.  In  this  I  found  the  observed  sections 
o  foot  up  1,267  feet  of  Upper  coal  nieasiircs.  To  this  should  be  added 
Mt  over  40  feet  for  a  break  in  the  connection  in  Atchison  and  Ilolt  coun- 
Sc0.  and  we  would  have  a  little  over  1,300  feet  for  the  total  thickness  of 
lie  Upper  Coal  Measures,  differing  not  over  20  feet  from  my  former  work, 
l11  resulting  from  a  careful  comparison  of  several  hundred  different  sec- 
ions. 

The  3Jidd[e  and  Lower  Coal  Measures  differ  somewhat  in  thickness  in 
Kfferent  portions  of  the  state.  My  section  of  the  Middle  Coal  Measures  of 
iforth  Missouri  made  in  1872  make  them  32;i  feet  thick.  Observations  in 
BB71  along  the  line  of  the  Pacific  Kailroad  in  Johnson  County  make  the 
■iddle  Measures  327  feet  and  the  Lower  Measures  200  feet. 

In  1S73  examinations  in  South-West  Missouri  made  the  Lower  Measures 
^  those  counties  about  300  feet  thick  and  the  Middle  Measures  over  300 
Itet  in  thickness. 

»   

! 

|-  METEOROLOGY. 


e  Connection  Between  Storms  and  Sun-Spots,  with  Record  of 
the  Celebrated  Storms  of  1600  Years, 

-  nV  COL,  HENRY  INMAN,  OF  KANSAS. 

t 

&  This  vear  has  been,  in  the  United  States,  one  of  severe  and  remarkable 

Ems.  Their  rapid  succession  and  destructive  results  has  provoked  popu- 
t'Omment,  and  created  serious  alarm.  This  series  of  terrible  atmospheric 
lurbanees,  which  in  nearly  every  instance  have  been  unprecedented  in 

Eir  irrandeur  and  destruction,  invites  the  suggestion  that  there  must  be 
e  special  influence  to  account  for  the  apparently  exceptional  meteoro- 
L-al  phenomena  of  this  season.  It  has  prompted  an  examination  of  the 
^es  of  !«omc  of  the  most  remarkable  storms  that  have  occurred  in  the  last 
**tccn  hundred  years — a  partial  list  of  which  is  here  presented.  Jf  a  com- 
•lete  record  were  possible  of  all  the  violent  storms  of  historic  times,  an 
^^cstigatioii  of  all  the  data  in  reference  to  their  cause  would  undoubtedly 
•Velop  ihc  fact  that  the  remarkable  atmospheric  disturbances  of  the  present 
Mon  should  not  be  regarded  as  anomalous,  but  have  been  manifested  in 
fict  obedience  to  a  law  or  complication  of  laws,  that  themselves  recur,  and 
th  them  their  accompany iji^g  phenomena,  in  cycles  whose  period  is  a  con- 
ini  number  It  will  bo  observed  by  a  careful  comparison  of  dates,  that 
i  most  violent  and  destructive  storms  of  record  meet  the  requirements  of 
;  hvpotlicsi^*  (of  the  principle  of  which,  further  on).     It  will  also  be 


I 


i  ••ar. y  • '  vy  y-  ..i 
••TiiixivT  t  '  '«  rv.  r*. 
'.;aj!i'i:i'i.  ;.!.•! 

! v.. r  I...      .  . 

-  l!  .•:].:.. 
•  'ri-  'i.  r..? 

\\      is  ;ir.'  v:m'i 

— lin  ir  -  an-.-  1i:i\  !ti. 


I : . -  •  ?!  .1 
J  t  .. 


I 


,«••!.  !■  '.  :.'  :  l"  ! «  •  L  |'<-r:«Hiii  :ii  -  :n 
:i!  !*.u-"r  *  iiaiTn-ior.  r.v< 
:x'i\  i.y  s.'iiu'  •»b<frvir*i. a 


•A  iih  •.ti-M-r  .iN'/ii'-t  luaural  !•        .  -i 
:iia!i  ll.al  Mr,l..viii  yi-:ir^  liavi-  Im-vj,  --ii^i'i 

••IK*        lilly.-!x  Vrar-  •III'-  Tin* 

.Iiij'iii  r.  Th."  iImmipv  Pr«'i.  v<...r  Ti.  t*  ..t  ila;  ^ame  naliiiv.  rvlati 
t'lK'  iii«-nirlian!  i<  wliirli  lu'Viuunv-  t«»  pifilri  arc  niai^iu'tk*  in  iIk*' 
hul  l»a*»«Ml  iijii.ti  ilu-  (ii-iiiH  i  «  rK''  I  "t  liu-  i«laiu'ls.  .-uooessively,  on  I 
at  lli«*ir  i'«itnn«»\t  -«.  }{'<  \\w*ry.  in  a  inoaMiiv.  mn-»t  be  correct  and  h 
aucf  Willi  iii.w  ku«»\Mi  l.-iw^Juil  wlu-iIuT  his  jiredictionsastoprecwcl 
ami  i-\ari  »lalr^  ixrc  m-l  rallu  r  llio  iv-^uft  of  ifny  *areni  an 
;i«iinit  ««t*  •liM  ii>si.iii.  Wi-  aiv  now  aj»g«>«cfH ii^^  the  p*> 
-iin-vpoi..  .  1^^7^I '.  ami  al>«i  tin*  fi«'iy-six-|^  period,  <  1^484" 
all  \  tiiry  «»f  lis  atii-mlant  jilicnonuMii 
iiiinalijiir  I«.p  i'  al  tiie  lallor  «late.  iinl' 
always  >nm(^  c.nnjKMisalory  law  wh» 
adjtisl  any  iniju-nilini^  dash.  An  i 
L'lvat  >l«irujsot  liislory.lho  diffl 
WwX.  M\t\i«  i<'ni  ilala.  both  an* 


[en 


COyyECTlOX  BETWEEy  STORMS  AND  SUX-SPOTS 


39> 


drodrs  of  oihor**  that  arc  bnrieil  in  the  mi<^hty  past — that  the  3-ear8,  or 
ods  of  sun-spot,  a<-tiiall3',  takinic  them  one  with  another  for  centuries, 
B  been  jufst  as  fruitful  of  violent  storms  as  the  preRcnt  one,  and  that  the 
r  radiatiuii  has  not  materially  differed  irom  its  present  intensity,  increas- 
and  decrea?sin^<  at  reicnlar  intervals  only,  it  recurring  maxima  and 
ima  attcctinic  the  earth  as  its  metcoroloiijical  liistory  has  sliown  and  we- 
8  experienced  in  our  own  time. 

!n  A.  1).        a  terrific  cyclone  visited  Canterbury,  England,  that  threw 
n  two  hundred  houses  and  killed  a  number  of  families.  In  277,  a  violent 
pest  raided  at  London,  destroying  many  lives  and  much  property'.  At 
ichester,  in  iJOl,  a  destructive  hail  storm  passed  over  that  place,  during 
ch  hailstones  fell  that  were  larger  than  hen's  eggs.    In  420,  during  a 
TC  storm  at  Carlisle,  a  number  of  houses  were  blown  down,  and  a  great 
ly  people  killed.    In  olO  a  terrible  hail  storm  extended  over  the  greater 
,  of  ilriiain,  killing  many  people  and  large  numbers  of  cattle.    In  45S» 
)8t  destructive  storm  visited  London,  which  destroyed  hundreds  of  houses 
killed  two  hundred  and  fifty  of  the  inhabitants.    Another  in  Lincoln  iu 
blew  down  over  one  hundred  houses.   At  Cambridge,  in  919,  forty  Loum:^ 
e  destroyed  in  a  tornado.    In  London  again,  in  944,  fifteen  Ijundred 
JC8  were  blt>wn  down  ]>y  the  force  of  the  wind.    In  1055  Lond^m  was  rt- 
led  with  another  terrible  storm,  and  four  hundred  houses  were  deriioJifri>«ti. 
the  .>ih  of  October,  l(l91,  a  violent  storm  extended  over  the  wL^iit-  m 
land,  earrj'ing  terrible  devastation  in  its  course,  but  wn^  eKj»i'ciul»y 
re  in  Gloucestershire,  where  it  ilestroyed  all  the  '-hurcLv-*  UL'j  uiav^ 
r  buiMing<.    On  the  17th  of  the  same  month,  in  the  <arnt  y^:L?  l  rriirm 
ed  over  Lonilt)n,  throwing  down  fiiteen  hundre<l  houpe-  tii-  ui-i'uxnc: 
Church.   In  1194  a  violent  storm  almost  desolated  a  irrr-a.;  -.lur:  o  J#ft>- 
:  an<i  !Norway  :  many  lives  were  lost  and  houses  overlLj  '.n  i     ut-  jsrai. 
e  fields  was  destroyed  by  hailstones  as  large  as  hvs,  *  ••r:«t    1  IJ»- 
»nd  liirhtened  for  fifteen  consecutive  days,  with  a  ^u*;'.*****!!!;!  «:  mrnh^ 
»8t8.    In  123;^  the  chimney  of  the  chamber  wh^rt  int  ./i4«i..  tSx  - 
^  *nd  hor  children  lay  was  blown  down,  aiic  -.ih  ^ 

BWimiior  ehakt^  Ibta  stonn  was  aoeonif 
^HifCM  had  ft^^lg||^iif>wra  hi  th.  met 
^*rU  I  auii  liig  Qaeeiiwertj  talking: 
or  J  ti^iiin jojjf  ttmek  in  ak  tli©  wiitdow,  ] 
P^vai^ti  pritnifiit,  hut  i\u\  ihc'rr  niijtiii 

w      *  WMm  on  Kin  Tuar.     txrul  t^ithlti  ftai  ^^^miu 
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«tccple  of  the  ^^rcat  t  hiirch  at  Copenhagen.  In  the  same  year,  and  thear- 
<;ecding  two  years,  terrible  storms  occurred  in  Northamptonshire,  in  which 
*'thc  hailstones  measured  from  seven  to  fifteen  inches  around.*'  On  theS-l 
of  September,  11)58 — the  day  that  Cromwell  died — a  most  terrible  an-l 
destructive  storm  extemied  all  over  Europe.  In  1696,  during  a  fearful  biora 
in  the  Bay  of  Cromer,  two  hundred  vessels,  with  all  their  crews,  werelo*L 
In  the  same  year.  April  20,  a  hail  storm  raged  at  Cheshire,  Lanconshire, 
and  other  parts  of  Kngland,  that  killed  fowls  and  knocked  down  horses  and 
men.  On  the  4ih  of  Maj',  in  the  same  3'ear,  in  Herefordshire,  hailstones fefl 
that  measured  fourteen  inches  in  circumference,  "destroying  trees  and giwi 
fields  in  a  terrible  manner.'*  One  of  the  most  fearful  that  ever  occurred ii 
England — November  27,  170:^,  unroofed  hundreds  of  houses  and  churthw. 
blew  down  chimneys  and  steeples,  and  tore  whole  groves  of  trees  upbytW 
roots.  ''The  leads  of  large  buildings  were  rolled  up  like  scrolls  of  partV 
meut,  and  several  boats  and  barges  were  sunk  in  the  Thames.''  Tlieroni 
navy  sutt'ered  the  greatest  damage.  It  had  just  returned  from  the  Mediter- 
ranean, an<l  **one  tirst  rate,  one  second  rate,  four  third  rates,  and  four  fonrtk 
rates  were  wrecked,  and  over  fifteen  hundred  sailors  lost.'*  A  large  number 
of  merchant  vessels  were  also  lost.  In  the  cit}'  of  London  the  damage  w« 
estimated  at  five  millions  of  dollars.  The  Carolinas  were  terribly  devastatrf 
by  storms  in  the  months  of  August,  1722-8.  At  St.  Kitts  twenty  ships  wen 
lost.  On  the  30th  of  June,  1733,  at  the  mouth  of  the  Ganges,  in  India,  a  molt 
fearful  storm  destroyed  twenty  thousand  vessels  of  all  kinds,  among  wbicfc 
were  eight  Ka>t  Indiamen.  In  this  storm  three  hundred  thousand  lives  ireK 
lost.  The  tide  rose  forty  leet  higher  tiian  usual.  Another  at  Xantes  occw- 
red  on  the  7lh  of  March,  1741,  when  sixty-six  vessels  and  eight  hundred 
sailors  were  lost.  On  the  lOtli  of  August  and  8th  of  December,  1751.  dB^ 
ing  severe  storms  at  Cadiz,  and  on  the  South  Carolina  coast,  shippin:: 
destroyed  to  the  value  of  three  hundred  thousand  dollars.  In  a  storm  al 
Girginti.  in  Italy,  on  the  4th  of  May.  17(n,  ^-the  hailstones  weighed  a  iK)uniI 
and  a  quarter  and  did  immense  damage.  '  On  the  18th  of  April,  1772.  aiSt 
lago,  "hailstones  fell  as  large  as  oranges.  '  On  the  IGth  ot  July,  of  thesa* 
year,  a  terrible  tempest  raged  at  St.  Kitts,  which  devH.stated  that  and  ad- 
joining islands.  On  the  3Cth  of  August,  the  same  season  as  the  above  t<* 
terrible  storms,  a  fearful  tornado  visited  Boston.  In  July,  1773,  fearlil 
storms  occurred  in  Cuba,  and  Algenon,  in  France.  The  hail  was  awfoHj 
destructive,  the  hailstones  measuring  six  inches  in  diameter.  Antwerp. aJ*^ 
other  places  in  Holland  sul!'ered  from  a  severe  storm  on  the  3d  of  Augu^ 
1774,  when  the  hailstones  weighed  nearly  a  pound,  which  killed  horses 
cows  and  other  animals,  and  totally  destroyed  the  growing  crops  '^^ 
whole  of  the  West  Indies  was  visited  again  on  the  11th  of  June,  1776— 
of  the  most  severe  storms  ever  known.  Another  storm  occurred  at  Jamaica'^" 
the  6th  of  September,  of  the  same  year.  Over  the  whole  of  England  a  mostte^ 
rific  storm  raged  for  three  days  in  January,  1779.  Madeira  was  the  seen* 
■of  a  fearful  storm  on  the  2Gth  of  July.  1782.    Thirty  thousand  dollars  worth 
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a&s  in  the  windows  was  de8tro3'Ccl — some  of  the  hailstones  weighed  a 
d.  Surat,  in  the  East  Indies,  had  several  thousand  of  its  inhabitants 
J  in  a  violent  tornado  on  the  22d  of  April  in  the  same  year.  Dicnpole, 
oravia,  was  totally  destroyed  by  a  storm  on  the  30th  of  Ma}'' of  the  same 
On  the  17th  of  June,  of  the  same  season,  immense  damage  was  done 
cer  America,  particularly  on  the  New  England  coast.  On  the  borders 
ranee  and  Spain,  in  1784,  hailstones  fell  during  a  series  of  storms  that 
hed  nearly  a  pound  and  a  half.  One  hundred  and  thirty-one  villages 
farms  were  laid  waste  in  France  on  the  5th  of  August,  1785.    A  ter- 

tempest  raged  in  the  English  channel  in  Jul}-,  1786,  and  many  large 
small  vessels  were  lost.  Ferrara,  in  Italy,  was  visited  by  a  terrible 
storm  on  the  17th  of  July,  of  the  same  year.  This  storm  apparently 
fided  over  a  part  of  England.  At  Ilighlickington,  in  Devonshire,  on  the 
J  day,  thirteen  large  elm  trees  were  removed  nearly  three  hundred  yards 

the  original  spot  and  remained  standing  in  a  flourishing  condition.  At 
;ame  time  and  place,  a  large  rock  was  torn  in  two  and  the  pieces  sepa- 
l  eight  feet.  All  the  poultry  and  grain  for  miles  in  that  region  was 
ly  destroyed  by  the  thunder  and  lightning.  In  1786-7  hail  storms  were 
iral  all  over  England  and  in  the  West  Indies,  particularly  in  the  fieneb 
ids,  where  the  destruction  of  property  was  terrible.  On  the  13th  of 
,  1788,  at  St.  Germain  en  Laie,  in  France,  hail  fell  as  large  as  a  quart 
le.  All  the  trees  from  Yalance  to  Lisle  were  torn  up  by  the  roots.  This 
m  extended  over  the  whole  kingdoin  and  did  immense  damage.  On  the 
of  December,  1700,  another  terrific  storm  raged  all  over  France,  carry- 
devastation  in  its  path.  In  September,  1791,  a  violent  hail  storm  fell  in 
itria,  near  Naples,  where  the  hailstones  weighed  a  pound  and  destroyed 
lopes  of  a  vintage.  In  October,  of  the  same  year,  during  a  fearful  storm, 
Church  of  Spildhurst,  in  Kent,  w^as  destroyed  by  lightning,  the  bells 
^  melted,  and  other  damage  to  the  town  sustained.  In  March,  1793,  a 
fic  storm  visited  Sussex — the  hailstones  were  four  inches  in  circumfcr- 
At  Whitehaven  this  storm  did  great  damage,  and  the  tide  rose  six 
above  its  usual  height.  In  August,  of  the  same  year,  hailstones  fell  at 
rnton,  in  Liecestershire,  that  measured  six  inches  and  a  half  in  circum- 
Kc,  doing  immense  tlamage.  On  the  2d  of  June,  same  year,  a  fearful 
n  visited  Jamaica.  On  the  16th  of  July,  1794,  an  almost  universal  storm 
rcat  Britain  caused  devastation  in  its  track.  In  the  Barracks,  at  Bleteh- 
on,  nearly  a  thousand  panes  of  glass  were  destroyed,  and  other  damage 
On  the  25th  of  September,  1798,  a  terrible  storm  visited  Halifax,  and 

a  million  dollars  worth  of  property  was  destroyed.  On  the  19th  of 
ust,  1800,  irregular  pieces  of  ice  fell  in  Oxfordshire  the  size  of  hen's  eggs 

same  storm  did  great  damage  in  Bedfordshire,  where  hailstones  fell 
en  inches  in  circumference,  killing  all  the  partridges  and  hares,  and 
roying  all  the  grain  in  the  fields.  On  the  8th  of  November,  of  the  same 
r,  great  damage  was  done  in  London  again,  and  throughout  all  England. 
<^ovember,  1801,  a  terrible  storm  visited  the  whole  of  North  of  En<j^laud. 
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On  ll»e  18th  of  Aui^iist  ii  violent  hurricane  of  wind  did  <j:rcat 'lama^'i;  n; 
Devon  and  Cornwall.  This  same  storm  blewtlown  a  8tonc  wall  at  SlierfieM- 
place,  three  hundred  feet  long.    Two  days  afterwards  a  drea<lful  siona 
occurred  at  Kingston-upon-Thames  (probably  the  same  storm  i.   On  tbeCih 
-of  Jul}'.  1S05,  a  terrific  thunder  storm  passed  over  Somersetshire,  when  the 
hailstones  measured  seven  inches  in  circumference.    Boston  was  vi>itod br 
a  dreadful  one  on  the  15th  of  July,  1808,  in  consequence  of  which,  and  the 
abnormal  rising  of  the  tide,  the  town  and  country  round  was  deluged.  Oft 
the  10th  of  November,  1810,  at  Ittley,  near  Oxford,  ten  barns,  some  oat- 
houses  and  thirteen  large  stacks  of  hay  and  grain  were  destroye^l.  (Tto 
damage  seems  to  have  been  the  result  of  a  waterspout,  as  it  was  confinedto 
one  farm — a  Captain  Nowel's).    On  the  12th  of  October,  of  the  same  yttt; 
at  Ilaton  Locon,  Bedfordshire,  a  heavy  storm  of  thunder,  lightning  andiul 
occurred,  during  which  an  immense  ball  of  firo  fell,  and  a  barn,  miUiig 
office  and  stable  were  burned  down.    On  the  13th  of  October,  1813, at«^ 
mendous  gale  and  storm  prevailed  all  over  Great  Britain  and  Ireland, doing 
Kjonsidcrable  damage  in  many  places.    For  two  days,  December  16th  ti< 
17th,  1814,  a  violent  thunder  storm  raged  in  London.    A  dreadful  etorJ 
burst  upon  the  town  of  Worchetz,  in  the  count}*  of  Timeswrr,  on  the  2d* 
July,  181G,  where  out  of  two  thousand  six  hundred  buildings,  none  escajw 
injur}-.    On  the  13th  of  August,  in  the  same  year,  a  fearful  storm  ragedol 
the  English  coast,  in  which  much  shipping  was  lost.    Liverpool,  Birmini 
ham,  Manchester,  and  other  towns  experienced  a  tremendous  gale  of  wiii 
■on  the  27th  of  February,  1818.    Three  hundred  and  fifty  hurricanes  wew 
recorded  on  the  Atlantic  coast  between  the  years  1493  and  15^55.  ManT,fll 
course,  have  occurred  since  the  latter  <Jate.    The  hurricane  of  August,  18ft 
in  which  over  one  thousand  vessels  were  lost,  and  that  of  October  of  the 
same  year,  as  well  as  the  fearful  one  of  February,  1824,  one  fresh  in  tin 
memory  of  the  people.  The  years  18()!^-9,  one  of  the  periods  of  greatCi^t  poi- 
spot  frequency,  were  fruitful  of  violent  storms  all  over  the  wi>rld,  particulirff 
in  the  United  States.    In  a  revised  list  of  all  the  hurricanes  on  the  Atlantie 
coast,  from  the  earliest  historic  date  to  November,  187J>,  published  in  tl* 
Paris  Covxptes  Jtendus  for  that  month,  is  shown  the  comparison  l>etweentbe 
years  of  the  greatest  number,  and  most  destructive  hurricanes,  and  tkl 
years  of  the  largest  number  of  sun-spots.    It  is  remarkably  confirmatorrof 
the  theory  now  generally  accepted  :    That  the  variations  in  solar  heat  pro* 
ducc  a  similar  variation  in  the  terrestrial  evaporation,  and  an  increasel 
tendency  to  violent  storms. 
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ViiO  origiuul  gift  by  the  late  (rcorgo  Peabody  was  8150,000 ;  of*  tliis  sum 
rOjOou  i.s  to  be  entirely  reserved  until  it  amounts  to  at  least  8100,000,  when 
may  be  used  for  other  parts  of  the  whole  edifice.  A  sum  of  830,000  is  also 
^strvid  to  provide  something  toward  an  income  for  the  maintenance  and 
.TO  -jf  the  Museum. 

After  820,000  and  $30,000  had  been  thus  set  aside  from  the  fund,  8100,000 
Tnained  for  the  erection  of  the  present  building,  and  that  sum  was  invested 
ilh  such  judicious  skill  that  its  total  was  finally  raised,  in  the  courso  of 
M)ut  ten  years,  to  8170,000.  The  executive  officers  of  the  board  to  whom 
.  5s  trust  was  confided,  are  Trofs.  J.  D.  Dana,  G.  J.  Brush  and  O.  C.  Marsh. 

The  Peabody  Museum  is  of  brick,  with  stone  trimmings.  It  is  practic- 
ly  of  live  stories,  since  both  the  basement  and  attic  are  high  and  well 
ghtcd.  The  present  structure  consists  of  a  main  building  and  a  wing;  the 
>of:<  are  lofty  and  pinnacled.  In  the  design  the  building  is  not  soverol}' 
nple,  yet  it  is  not  overloaded  with  ornament ;  in  this  particular,  both  as 

•  details  and  general  outline,  the  happy  mean  is  struck.    The  architect  is 

J.  C.  Cady  of  New  York. 

la  the  Peabody  Museum  no  pains  have  been  sjuired  to  put  the  exhibition 
easy  terms  with  the  public,  so  that  a  person  of  fair  average  information 
•^ing  attentively  through  the  rooms,  wmII  be  instructed  as  well  as  gratified 
^  even  a  hasty  survey.     The  collections  are  systematic,  an<l  they  are 
■Mnged  systematically.    The  first  floor  is  devoted  to  mineralogy,  except  as 

*  the  space  taken  for  a  fine  lecture  room  ;  the  second  floor  to  geology,  in- 
^ding  fossils;  the  third  to  osteology general  zoology;  the  fourth  to 
*<ha-ology  and  ethnology. 

Without  intending  any  disrespect  to  the  footprints,  the  precious  stones, 
mammoth,  the  six-horned  dinoceras,  or  even  the  birds  with  teeth,  the 
^riosity-secker  may  for  the  moment  pass  them  by  and  begin  with  the  third 
^ry.  where  are  the  specimens  of  zoology,  the  life  of  the  present  day.  Of 
^urse  the  subsequent  proceedings  will  be  somewhat  undignified  if  the  start 

made  at  the  top  of  the  ladder,  but  the  human  race  should  be  always  the 
p^t  to  claim  our  sympathies.    Since  the  proper  study  of  mankind  is  man, 

is  well  to  begin  here  with  the  case  nearest  the  door,  labelled  "Primates." 
kcre  they  stand  in  a  row,  in  just  the  condition  that  Sydney  Smith  wished 
*!•  in  hot  weather — with  all  the  flesh  removed  from  their  bones.  And  now 
■^how  shall  I  state  it  tenderly  without  giving  ott'ence? — the  Primates  of 
-  ien.e,  unlike  those  of  tiie  Church,  include,  with  man,  the  monkeys;  and 
*«king  down  the  row  of  skeletons  and  skulls,  it  is  not  easy  to  say  at  a 
'  «n.e  where  man  ends  and  ape  begins.  There  are  skulls  with  lofly  foreheads 
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that  look  like  the  dome  of  thouglit,  but  uniortiinateJy  they  belonged  u 
rhimpanzecB  ;  while  other  skulls,  with  low  crowns  ami  scarcely  any  furebead,  j 
once  held  the  hrains  of  some  Indian  chief  or  South  Sea  Islander.  Inibi* 
ilisplay  of  anatomy  woman  holds  the  place  oi  honor,  the  finest  of  the  skele- 
tons of  the  human  race  being  that  called  by  the  disrespectful  attendants  4 
the  Museum,  the  ''Chicago  Girl."'  Iler  figure  was  tall  and  admirably  pro- 
portioned, but  the  special  interest  which  attaches  to  her  skeleton  is  thatsbe 
possessed  an  extra  pair  of  ribs,  or  rather  riblets,  attached  to  the  sevenih 
i-ervical  vertebra.  Ordinary  mortals  are  not  thus  provided  with  a  spare  rib; 
perhaps  Adam  was  in  his  younger  days.  The  Chicago  Girl"  mijrhthave 
been  an  adept  in  dancing,  for  in  both  feet  the  bone  on  the  inside  ot  theeii- 
vution  of  the  instep,  which  in  ordinary  skeletons  is  a  single  bone,  witlibff 
is  of  two  pieces,  doubtless  giving  additional  flexibility.  Compared  witfc 
this  young  lady,  the  bones  of  a  Chinaman  (21  years  of  age)  stand  in*:  along- 
side, show  a  feebler  frame.  From  the  well-known  custom  of  the  Cliineserf 
carrying  the  corpses  of  their  deceased  countrymen  back  to  the  homes  of  tbeir 
ancestors,  skeletons  of  that  race  are  among  the  most  ditticult  to  obtain:  bit 
the  Museum  is  rich  in  Asiatic  bones,  and  has  one  of  the  finest  collections il 
Chinese  and  Japanese  skulls  in  the  world.  It  seems  to  be  the  general  roil 
with  the  specimens  throughout  the  Museum  that  each  of  them  is  rare. pen- 
liar,  or  hard  to  match,  and  many  of  them  are  consequently  of  high  valBt 
Every  known  species  of  some  of  the  rarer  groups  is  here  roprefentrf. 
Among  them  are  the  anthropoid  apes,  orangs,  gorillas  and  chimpanzee* oB 
and  young,  and  of  each  sex ;  and  numerous  brain  casts,  as  well  ii>  fknil*, 
that  wmII  afford  food  for  thought  not  to  the  anatomist  only,  but  ai^o  to  ibe 
metaphysician.  Other  museums  considered  themselves  enriched  bva  singta 
skeleton  or  even  a  skull  of  a  gorilla,  and  few  are  so  fortunate  ;  here  thereai* 
half  a  dozen  skeletons  of  that  animal,  and  also  many  of  its  skulls  :  ihoolbtf 
man-like  apes  are  even  more  fully  represented.  Jhit  it  is  time  to  notice tbe 
systematic  arrangement  of  the  osteological  specimens  in  this  room  :  it  >» 
lollows : 

Primates  :  including  men,  monkeys  and  lemurs. 

(.'arnivora  :  including  bears,  hyenas,  tigers,  cats.  dogs.  otc. :  alsi».  the«» 
otter,  wolverine,  walrus,  seal,  etc. 

Ungulates:  divided  into  Artlodactyls  or  even-toed  animals,  such  as 
and  sheep,  deer,  antelopes,  bovines,  camels,  various  swine,  etc. ;  Perissodifr 
tyls  or  odd-toed  animals,  such  as  the  tapir,  rhinoceros,  and  a  complete  sen* 
of  the  equine  group;  Probiscidians  and  Ilyracoidea,  a  case  where  extremei 
meet,  as  the  one  sub-division  includes  the  elephant  and  the  other  the  hrrtf 
or  coney. 

Rodents:  such  as  rabbits,  squirrels,  beavers,  and  all  kinds  of  ratsSB«* 
mice. 

Cetaceans  and  Sirenians  :  such  as  the  whale,  porpoise,  dolphin,  manat'AI 
dugong.  I 
Kdcntates:  such  as  the  armadillo,  ai,  sloth,  ant-eater.  I 
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Marsupials  and  Monotromata  :  such  as  ihc  opossum,  kangaroo,  duck  bill, 
jrniihorhynchus). 

liirds:  land,  water  and  strulhious ;  the  last  including  the  ostrich,  emu, 
hea.  cassowar}'  and  apteryx. 

lieptiles  :  crocodiles,  lizards,  snakes,  turtles. 
IJatrachians  :  frogs,  toads,  salamanders. 

Fishes  :  survivals  of  old  forms,  such  as  the  gar-pike,  amia,  sturgeon  ;  also 
he  shark  tribe  and  Teleosts  or  modern  fishes. 

Thus  by  a  series  of  existing  animals,  none  of  the  extinct  races  being  hero 
nlroduced,  the  student  may  see  something  of  the  relationsliips  of  structure 
11  ihe  way  from  lish  to  man.  All  the  quarters  of  the  earth  have  contribu- 
ed  10  fill  this  series,  and  neither  pains  nor  cost  have  been  stinted  to  obtain 

rarer  types  that  complete  the  intervals.  These  specimens  are  peculiarly 
»luable  to  investigators  who  are  tracing  the  order  of  descent  of  man.  With 
"^ia  view,  the  case  of  Primates  contains  a  series  of  pre-natal  skeletons  of  the 
Lilian  species,  which  Jiave  already  occupied  a  popular  designation  of  tbo 
I  u<eum  as  the  "Infant  Class;"  and  in  general  the  younger  forms  of  ani- 
aU  liavo  been  liberally  provided,  as  these  throw  great  light  on  the  theory 

descent  from  ancient  types.  The  series  of  the  existing  horse  family  i» 
ally  presented  ;  this  is  also  true  of  the  rhinoceros  and  of  other  groups.  Of 
r>urse  such  complete  results  throughout  the  range  of  2satural  History  have 
»ilybeen  obtaine<l  by  sharp  and  prompt  com])etition  with  foreign  museums, 
»  to  purcliase;  and  also,  by  employing  collectors  in  the  ends  of  the  earth 
'md  on  every  coniineYit.  There  are  so  many  curiosities  worthy  of  separate 
Mtntion  that  they  cannot  be  even  referred  to  here  ;  but  the  visitor  is  not 
feely  to  miss  the  elephant's  tusks  cut  so  as  to  show  where  bullets  had  been 
'^ibedded  and  afterwards  overgrown  with  ivory;  a  large  elejdiant's  skull 
c%.wn  in  two  ])arts,  showing  how  small  a  ]»roportion  of  it  was  occuj»icd  by 
x-ains ;  or  the  "Baby  Klephant,"  wliich  was  born  in  Barnum's  menagerie; 
nd  it  wouhl  bo  diflicult  to  overlook  the  Jiocky  Mountain  goats,  old  and 
'<)Qijg;  or  the  gigantic  salamander  of  Jajuin,  which  is  fully  a  yard  long, 
^^vtral  cif  the  specimens,  indeed,  require  more  room  than  can  be  furnished 
^  Bdcr  glass,  and  occupy  the  centre  of  the  room — among  these  are  the  great 
^  alrus  from  Alaska,  and  some  of  the  larger  bones  of  a  whale.  Here  two 
Orso  skeletons  atl'ord  a  remarkable  contrast.  One  was  the  diminutive  8het- 
^nd  pony  that  spent  the  greater  part  of  a  long  life  in  giving  brief  happiness 
C>  thousands  of  children  at  Jiarnum's  exhibitions.  The  other  illustrates  the 
^ Ugliest  development  of  the  horse,  hhowing  even  in  the  skeleton  the  noble 
L^aiiiy  that  was  bred  in  the  bone.  This  animal  was  the  famous  Arabian 
^aro  Ksnea,  imported  along  with  Saida.  When  Mr.  JolmW.  (rarrett,  pres. 
^ent  of  the  iJallimoro  k  Ohio  JJailroad.  purchased  her,  he  luul  to  outbid 
— ^»is  Napoleon.  The  Arab  keejier,  to  whom  she  was  acrustomed  in  Syria, 
^^•{•<)mpanied  her  to  this  country.  She  died  a  few  months  ago  of  a  lung  fever 
'  ^^n  27  years  old  ;  her  offspring  are  numbered  at  thirt3*-nine  or  forty.  Mr. 
'sirivi  very  recently  pre<eiite<l  the  skeleton  to  the  Museum. 
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The  whole  o^ieoloi^ical  collcclioii  is  three  or  four  times  larger  than  the 
portion  displayed.  It  was  in  great  part  made  by  Prof.  Marsh,  and  largely 
at  his  own  expense,  with  a  special  view  toward  facilitating  the  compari^OL 
and  study  of  fossil  remains.  Mr.  George  Bird  Grinnell,  who  was  with  Pp)1. 
Marsh  on  s'^me  of  his  expeditions,  and  with  Gen.  Custer  on  tho  first  entry 
of  the  Black  Hills  region,  has  been  appointed  by  Yalo  CoUcgo  asProfesaor 
Marsh's  assistant  in  osteolog}'.  Mr.  Grinnell  has  rendered  important  service^ 
Jn  arranging  this  collection,  and  it  will  remain  under  his  immediate  care. 

The  remainder  of  this  room,  as  well  as  tho  rest  of  tho  third  floor,  is  de- 
moted to  zoology.  Of  this  department  Prof.  A.  E.  Vcrrill  is  curator.  The«, 
is  here  a  systematic  collection  of  vertebrate  animals,  including  fishes,  pre- 
ijented  in  their  external  forms — some  stuffed,  some  in  alcohol.  Hcre,» 
elsewhere  in  the  building,  the  specimens  are  among  the  best  or  rarest 
their  kind,  and  those  which  illustrate  the  relations  between  separate  groip 
of  animals  are  especially  to  be  found.  Such,  for  instance,  as  the  dipnoi  (f 
double-breathers  among  fishes,  having  both  lungs  and  gill.  These  are  wp- 
resented  by  the  lepidosiren  and  the  ceradotus,  the  latter  as  far  as  theteelk 
4ire  concerned,  almost  exactly  similar  to  tho  ceradotus  of  the  triassic  epoch 
— a  very  distant  one  in  geology.  The  fact  that  this  animal  has  been  fool 
living  in  Australia,  and  that  the  changes  in  form  of  the  teeth,  if  any,  but 
not  been  important,  is  one  of  the  most  remarkable  in  modern  discorwy 
The  survival  of  its  race  through  the  long  series  of  changes  in  thcetrtk^ 
crust  since  tho  trias,  shows  that  whatever  may  have  been  the  upheavals ib' 
subsidence  of  the  earth  in  the  great  interval,  no  complete  destruction  of  lift 
throughout  the  globe  has  taken  place.  Even  though  tho  pre-glacial  mtt 
should  be  discovered,  tho  antiquity  of  the  human  race  must  bo  regardcdn 
that  of  a  day-fly  compared  with  the  ccratodus.  On  the  top  of  the  cases  m 
<his  side  of  the  room  other  strange  fishes  are  mounted  ;  these  are  principallf 
of  the  shark  tribe. 

The  invertebrate  life  of  the  present  day  is  also  presented  in  the  wcstroo* 
of  this  floor,  in  similar  systematic  arrangement.  There  is  a  good  coUectifli 
of  insects,  showing  representative  ones  of  each  family,  but  with  no  attenq* 
at  exhibitin!::  all  the  species.  By  such  means  the  student  is  enabled  tosurv? 
the  whole  field  of  entomology  upon  examining  not  more  than  a  thonstf 
insects — a  bird's-eye  view  such  as  no  bird  has  ever  enjoyed.  When  a  visit* 
from  the  prairies  of  the  West  begins  to  talk  about  grasshoppers,  he  is  1* 
up  to  view  TroplJacris  dux  from  Central  America.  This  leader  of  the 'hop- 
pers measures  eight  inches  across  the  wings,  and  six  and  a  half  from  tip* 
antenna  to  end  of  leg.  The  leaf-insects  from  India  are  admirable  specimen 
of  their  kind  ;  they  justify  the  forecastle  yarn  about  the  leaves  dropping ^i' 
the  trees  on  one  of  the  South  Sea  Islands  and  assembling  in  a  swarm  to  fill** 
with  shipwrecked  sailors  their  breakfast  on  shore.  Something  ought  to^f 
said  hero  concerning  the  ingenious  boxes  that  contain  the  insects,  the eicel" 
lent  arrangement  of  labels,  and  the  like  ;  but  in  all  such  matters  thisMw** 
is  beyond  reproach.    In  another  set  of  cases  the  crustaceans  are  displaj** 
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itniost  advantage.  Each  individual  crab  seems  ready  to  walk  the 
like  a  thing  of  life.  Prof.  S.  1.  Smith,  who  is  an  authority  on  the 
history  of  the  crabs,  has  devised  methods  for  showing  off  his  pots 
their  natural  grace ;  they  are  evidently  as  ready  as  ring  politicians 
plun<ler  with  claws  that  will  not  relax  till  they  are  broken,  or  to 
>wn  on  principle  at  a  moment  s  notice.  The  pincher  claw  of  what 
bably  the  **bo8s"  lobster  is  thirteen  inches  long  by  seven  broadband 
idably  armed  as  an  old-fashioned  rat-trap.  Consider  what  would 
.'en  the  feelings  of  a  bather  if  that  pincher  had  closed  on  a  tender 
t}' — say  upon  a  great  toe.  Other  strange  creatures  of  the  sea  are  in 
g  cases — star-fish  bigger  than  Kentucky  flapjacks,  and  probably  as 
anemones  and  hydroids  preserved  in  glycerine,  and  expanded  in 
.11  their  glory  of  wreath  and  color  ;  polypes  and  jell3"-fishes  that  have 
I  life  suddenly  when  dropped  into  picric  acid  ;  barnacles  much 
han  a  goose  egg,  and  of  a  shape  to  encourage  the  ancient  belief  that 
rl  might  be  hatched  therefrom.  Another  of  the  old  traditions  of  the 
story  of  the  Kraken,  which  could  throw  out  his  long  slimy  arms 
a  vessel  and  drag  it  down  beneath  the  waves,  turns  out  to  be  true, 
is  very  attempt  was  made  upon  a  boat  off  the  Newfoundland  coast 
iimense  cuttle-fish  ;  and  here  in  the  Peabody  Museum  are  the  arms 
a  sea-monster,  preserved  in  alcohol,  and  evidently  not  wanting  in 
>r  strength  for  such  performance. 

.^presenting  the  sea  life  of  the  New  England  coa^^L  the  collection  is 
mplete,  having  rare  and  in  many  instances  type  specimens  obtained 
png  expeditions  by  Profs.  Yerrill  and  S.  I.  Smith  and  the  U.  S.  Fish 
sion.  Especially  is  the  selection  of  fine  specimens  apparent  in  the 
nd  sponges,  many  being  uniques,"  tiiat  is,  the  unlj'  ones  of  their 
iv  discovered.  Both  coasts  of  this  country  are  here  well  represented, 
magniticent  corals  of  the  Wilkes  Exploring  Expedition  contribute 
to  the  show.  Prof.  James  D.  Dana  (the  geologist),  accompanied  the 
on,  collected  many  of  the  finest  of  these  specimens,  and  wrote  a 
1  work  on  that  brunch  of  zoology.  Even  the  casual  visitor  cannot 
no  of  these  great  corals  without  a  feeling  of  admiration  for  perfect 
iient  of  form  or  color;  such  for  instance  as  a  meandrina  (brain  coral), 
iome-shaped,  and  more  than  four  feet  in  circumference,  or  the  gor- 
als,  having  the  form  of  miniature  forest  trees  and  rich  in  the  highest 
lutumn  foliage — varied  combinations  of  red  and  yellow  of  every  pos- 
do.  To  several  of  these  an  individual  history  is  attached,  well  worth 
ng.  but  space  presses.  When  a  visitor  talks  of  the  minute  "coral  in- 
Prof.  Yerrill,  he  is  shown  a  gigantic  one — a  single  animal  eighteen 
If  inches  long  and  seven  and  a  half  wide — and  reminded  that  the  term 
is  a  sad  misnomer.  The  beautiful  **glas8  sponges"  are  here  in  great 
cornucopias  of  woven  glass  with  lace  fringes  and  lid,  and  showing 
?s  at  the  base,  by  which  they  were  once  secured  to  the  sea-bottom, 
hero  an  elegant  *'Neptune*s  cup,"  which  is  6^  feet  in  clrcMvcA^^wi^vii 
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and  2i  high — a  goblet  worth}'  of  the  Sea-God.  Besides  the  general  col- 
lection  of  marine  animals,  there  are  three  separate  collections  which  are 
Kpecial  in  their  character.  These  are,  one  from  the  New  England  ma 
(already  alluded  to);  one  from  the  Pacific  coast,  complete,  from  Behringsti) 
Magellan's  Straits,  and  one  equally  complete  trom  the  coasts  of  our  Soutb. 
em  States.  In  general  it  should  be  said  that  the  completeness  of  the  eollei'- 
tions  from  the  coasts  of  the  United  States  is  one  of  the  most  satisfaaorr 
featfUres  of  this  Museum. 

Each  of  the  floors  has  its  own  proper  laboratory  and  working  rooms,  well 
appointed,  and  in  constant  use  by  the  professors  in  the  department  towhid 
the  floor  is  appropriated. 

From  the  creatures  that  are  now  existing  on  the  globe  to  those  thatpw^ 
ished  in  b3'-gone  geological  epochs  thousands  of  centuries  ago,  is  in  thii 
Museum  only  a  step  to  the  lower  story.  The  *'vertebrate  fossils"  havei 
room  to  themselves,  and  even  when  the  choicest  of  them  are  i)icked  im 
Prof.  Marsh's  abundant  collections,  the}' will  more  than  fill  the  space  assigndL 
Already  in  the  cases  intended  for  mastodons  and  fossil  elephants,  the  gretf 
bones  of  the  Otisville  mastodon  have  crowded  out  all  else.  The  boiiespnK 
duce  the  imjiression  of  great  size,  and  spectators  view  them  with  appareil 
awe.  The  enormous  teeth  and  jaws  are  complete ;  the  skull  is  Sij  feet  lonjj 
the  great  arch  of  the  pelvis  is  5  feet  across,  and  still  bears  the  mark— n«f 
historic — where  an  inquisitive  countryman  poked  it  with  his  cane,  just li 
find  out  how  hard  the  bones  were.  It  is  the  best  preserved  mastodon  jl( 
discovered. 

Ten  years  ago  there  was  scarcely  a  specimen  of  existing  or  fossil  vertebnt* 
among  the  collection  of  Yale  College — unless  indeed  some  of  her  professflU 
were  themselves  unconsciously  shelved.  To-day  these  collections,  ospeciill) 
of  the  rarer  forms,  have  no  e<iual  in  the  world.  I  sec  no  other  waj'toprt 
sent  the  facts  than  to  give  full  credit  to  Prof.  O.  C.  Marsh,  and  state soai 
of  his  discoveries  in  as  few  words  as  i)ossible.  His  fossil  horses — orratbei 
animals  of  the  horse  family — from  the  4^  toed  quadruped,  no  bigger  than! 
fox,  to  fully  developed  and  single-hoofed  steeds  not  to  be  distinguished froi 
those  of  the  present  day — illustrate  the  successive  strata  of  the  rocks  frti 
the  lowest  eocene  epoch  upward,  by  no  less  than  forty  species,  all  diffcreil 
yet  all  indicative  of  the  gradual  development  of  the  modern  horse.  Anotlrf 
series  of  animals  forming  the  connecting  links  between  reptiles  and  birf 
has  been  very  largely  illustrated  by  Prof.  Marsh's  labors.  All  thc^teps* 
this  most  important  chain  of  development  have  not  yet  been  ascertainei 
but  the  contributions  to  it  from  the  fossils  of  the  West  that  are  in  theP* 
body  Museum  make  the  few  other  discoveries  in  this  field  of  researd 
comparatively  insignificant'.  Of  birds  that  existed  in  the  Cretaceous  epo4 
there  arc,  for  instance,  only  two  known  (from  fragments)  in  Europe; 
there  are  the  remains  of  not  less  than  twenty  distinct  species,  there  being* 
each  an  average  of  about  a  dozen  specimens.  These  include  the  wonderfti 
birds  with  teeth,  appropriately  named  the  Odontornithes,  which  are  nO« 
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iito  two  orders,  according  as  they  have  their  teeth  set  in  grooves  or 
•t  sockets.  Of  some  of  these  the  skeletons  are  almost  complete  as 
lual  birds ;  and  Prof.  Marsh  is  at  present  engaged  upon  a  large  and 
!  monograph  on  this  subject,  describing  and  illustrating  the  new 
copious  engraved  drawings;  one  of  the  rooms  on  the  second  floor 
sent  occupied  by  the  skilled  assistants  and  draughtsmen  engaged 
^  important  memoir.  Another  of  the  alliances  between  birds  and 
f>f  which  the  birds  with  teeth  supply  such  remarkable  examples,  is 
I  by  tlie  pterodactyl.s,  or  flj'ing  lizards  of  the  same  cretaceous  beds 
s.  Prof.  Marsh  was  the  first  to  find  any  pterodactyls  in  America; 
.!  of  enormous  size,  the  spread  of  their  wings  being  from  ten  to 
ive  foot.  The  singular  feature  about  these  reptiles  from  American 
lliat  they  had  no  teeth,  and  hence  in  this  respect  they  resemble  the 
)inls.  The  remains  of  other  reptiles  have  been  discovered  in  the 
IS  beds  of  the  West,  and  the  specimens  here  brought  together  include 
H  of  several  thousand  individuals.  From  these  abundant  remains 
rrsh  has  been  able  to  determine  many  doubtful  points,  such  for  in- 
that  the  mosasaurs  hail  hind  limbs  or  paddles,  and  that  they  were 
at  least  in  part,  with  hard,  bony  scales.  The  mosasaurs  were  sea- 
froni  ten  to  sixtj'fcet  in  length.  Bosides  these,  there  are  here  also 
ins  of  gigantic  crocodiles,  lizards,  turtles  and  snakes,  any  one  group 
wi»uld  make  the  reputation  of  an  ordinary  museum.  Of  the  enor- 
Kiles  of  geology,  none  yet  known  surpassed  in  size  one  which  Prof, 
us  recently  described.  Its  remains  were  found  in  the  cretaceous 
'olorado  ;  it  is  named  Titanosaurus  montanus ;  it  was  herbivorous, 
ined  a  length  of  fifty  to  sixty  feet.  Believers  in  a  vegetarian  diet 
ike  note  of  these  facts,  as  that  saurian  was  the  largest  land  animal 
»  have  existed  on  this  planet.  The  reptile  will  also  supply  a  bone 
:hat  will  puzzle  people  who  have  assumed  that  animal  life  in  this 
•re  has  been  in  general  represented  by  smaller  forms  than  the  cor- 
iig  ones  of  other  continents.  If  the  question  of  size  should  ever  be 
to  the  mammals  of  the  West,  the  Peabody  Museum  can  show  the 
>f  more  than  one  hundred  distinct  individuals  of  the  dinoceras  kind 
order  of  mammals  from  the  Eocene  of  the  Jtocky  Mountains,  nearly 
the  elephaiit  in  i>oint  of  size,  and  armed  with  four  to  six  horns,  as 
>rniidable  tusks  ;  or  2)oint  to  the  brontotherium  of  the  miocene  rocks 
tiire  as  lari^e  as  the  dinoceras,  and  also  armed  with  horns.  The 
lown  member  of  the  rhinoceros  family,  perhaps  its  progenitor,  has 
L  overed  by  Prof  Marsh  in  the  upper  eocene  of  Utah.  From  the 
ds  of  the  same  formation  in  Wyoming  Territory  came  the  tillodonts, 
the  strangest  of  all  Eocene  mammals,as  they  seeia  to  combine  char- 
's of  the  carnivora,  rodents,  and  ungulates.  There,  also,  the  same 
:*r  first  found  the  Xorth  American  monkeys,  which  are  allied  on  the 
to  the  lemurs  of  the  Eastern  Hemisphere,  and  on  the  other  to  the 
of  South  America. 
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The  list  of  those  discoveries  could  be  greatly  extended,  but  even  a  mere 
catalogue  of  the  novelties  would  be  much  too  long  for  this  letter,  sioce  it 
would  include  more  than  300  animals  new  to  science,  about  200  of  which 
Prof.  Marsh  has  already  described  in  technical  publications.    In  general,  ii 
may  bo  stated,  that  a  very  large  number  and  variety  of  animal  form^aK 
here  collected  which  enable  men  of  science  to  trace  the  connection  between  1 
the  strange  creatures  of  early  geological  eras  and  the  animals  that  areliv- 1 
ing  to-day.    The  changes  of  form  which  constitute  the  life  histoiy  of  the! 
earth  are  displayed  by  these  fossils  in  the  order'in  which  they  actually  took 
place.    Until  these  specimens  were  found  and  their  characters  determinei 
the  story  of  the  development  of  our  existing  animals  conld  only  havebea 
surmised ;  no  Old  World  fossil  remains  supplied  the  deficiencies  of  theseriei^ 
and  indeed  the  evidence  was  far  from  conclusive  that  the  change  from  obi 
form  of  animal  life  to  another  took  place  in  Europe.    At  all  events,  the« 
fossils  of  the  West  demonstrate  beyond  a  reasonable  doubt,  concerning ctf^ 
tain  groups,  as  to  when,  where,  and  how  the  change  did  actually  occur.  i» 
that  respect  this  collection  of  "fossil  vertebrates"  is  absolutely  uuriTalei 
It  also  contains,  however,  a  considerable  number  of  European  fossils  tW  ► 
are  of  the  rarer  kinds,  or  have  some  specialty  that  makes  them  valttalfe  ^ 
such  as  the  famous  Eichstadt  pterodactyl  that  Professor  Marsh  secured  bj»  ' 
cable  dispatch,  and  by  paying  a  sum  of  money  which  (as  Prof.  Agassi*  hi*  i 
self  said  to  me)  had  the  effect  of  raising  the  price  of  fossils  tbrougbort  ; 
Europe.    In  the  lithographic  stone  that  holds  the  pterodactyl's  remiiit 
there  appears  the  impression  of  the  stretched  membranes  that  served  tta  : 
animal  as  wings,  like  those  of  the  bat.    But  there  is  not  room  here  togoio* 
these  interesting  details.    The  arrangement  of  the  cases  is  somewhat  sinul* 
to  that  of  the  osteological  display  j  their  fossil  contents,  when  the  specima* 
are  all  placed,  will  be  somewhat  as  follows:  Primates  (chiefly  monkeptf'  - 
lemurs);  Mastodon,  Mammoth ;  Dinocerata,  Brontotherid» ;  Perissodsctjii  . 
(horse  and  rhinoceros  families,  etc.);  Artiodactyls  (camel,  pig,  deer  famili*  ^ 
etc.);  Carnivora;  Tillodontia;  Bats,  Kodents,  Marsupials,  etc.;  Turtle*; 
Dinosaurs;  Mosasaurs;  Plesiosaurs,  Ichthyosaurs ;  Crocodiles, Lizards, etc; 
Fossil  Fishes;  Pterodactyls  and  Pteranodons;  Cretaceous  Birds;  {Htiftf- 
ornis,  Ichthyornis^  etc.);  Tertiary  and  Post-tertiary  Birds.    The  last-niei- 
tioned  division  may  include  extinct  birds  of  the  present  epoch,  which !!• 
here  represented  by  about  a  dozen  skeletons  of  the  dinornis  or  moa  (being* 
much  more  complete  series  than  is  owned  by  any  other  museum,  with  ik* 
possible  exceptions  of  that  in  the  British  Museum  and  one  in  New  Zealand); 
several  skeletons  of  the  great  auk,  and  various  remains  of  the  dodo. 
perfect  skeleton  of  the  gigantic  Irish  elk,  as  the  animal  is  extinct,  will  prob- 
ably find  place  in  this  room ;  but  certainly  none  of  the  cases  can  conta* 
this  fine  specimen,  since  the  spread  of  its  antlers  is  thirteen  feet  and  i** 
inches. — iV.  Y.  Tribune. 
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DISCOVERY  OF  SATELLITES  OF  MARS. 

Professor  Asaph  Hall,  of  tho  Washington  Observatory,  has  recently  an- 
inecd  the  interesting  discovery  of  two  satellites  attendant  upon  tho  planet 
pp.  At  about  eleven  o'clock  on  the  night  of  August  16,  Professor  Hall, 
the  aid  of  the  groat  2C-inch  refractory  telescope,  noticed  a  very  small 
'  following  Mars  by  a  few  seconds.  Two  hours  later  he  looked  again  andr 
lis  surprise  found  that  the  distance  between  planet  and  star  had  not 
'cased,  although  tho  former  was  moving  at  the  rate  of  fifteen  seconds  per 
r.  Hardly  crediting  his  discovery,  Mr.  Hall  delayed  further  observation- 
il  he  could  bring  the  matter  before  his  colleague,  Professor  Newcomb,^ 

that  astronomer,  being  confident  that  the  discovery  of  a  satellite  had 
n  made,  calculated  roughly  its  time  of  revolution,  which  he  found  to  bo 

day  and  eight  hours.  This  enabled  the  prediction  of  the  probable  place 
:Le  following  night — a  prediction  which  was  verified.  On  the  morning 
LUgust  17  another  satellite  appeared,  and  its  identity  was  fully  recognized. 
The  distance  of  tho  first  satellite  from  the  planet  is  between  15,000  and 
►00  miles,  which  is  less  than  that  of  any  other  known  satellite  from  it* 
nary,  and  only  about  one-sixteenth  the  distance  of  the  moon  from  the 
:h.  It  is  exceedingly  small,  having  a  diameter  of  not  over  100  miles. 
i  inner  satellite  is  believed  to  be  still  closer  to  the  planet,  and  to  have  a 
iod  of  less  than  eight  hours.  The  first  moon  is  distant  eighty,  the  second 
'ty  seconds  from  their  primary.  Further  and  more  accurate  details  will, 
revcr,  soon  be  forthcoming,  as  probably  the  keen  eyes  of  astronomers  the 
'Id  over  will  now  be  turned  upon  Mars.   Next  to  our  moon,  more  full 

accurate  knowledge  is  possessed  regarding  Mars  than  of  any  other 
venly  body.  Venus  is  nearer  to  the  earth,  but  ^vhen  most  closely  ap- 
ximated  she  is  invisible,  being  concealed  by  the  solar  light.  Mars, 
rever,  may  be  examined  under  favorable  circumstances,  and  during  the 
sent  year  tho  conditions  are  especially  advantageous,  owing  to  the  planot 
ng  in  opposition  to  the  sun,  near  perihelion.  The  ap])arent  disk  is  now 
^er  in  the  proportion  of  threo  to  one  than  when  the  planet  is  in  aphelion^ 
ile  the  illumination  is  more  brilliant  in  the  proportion  of  threo  to  two. 
the  same  time  tho  planet  is  nearer  perihelion  than  previously  for  more 
n  thirty  3'ears ;  so  that  in  the  heavens  its  brightness  is  but  little  inferior 
f^apitcr. 

While  tho  surface  of  Mars  has  been  mapped  with  remarkable  accuracy,. 
[  although  probably  no  other  planet  has  been  subjected  to  more  keen  and 
tinuous  scrutiny,  yet  up  to  the  present  time  all  searches  for  satellites 
^ndant  upon  it  have  been  fruitless.   Most  astronomers  have  not  hesitated 
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to  assert  that  Done  Huch  existed,  though  it  has  been  said  that  if  Mars  has 
moons  they  are  too  tsinall  to  be  recognized  by  any  telcscopo  extant;  but  in 
any  event  the  probable  presence  of  Martial  moons  was  not  to  be  predicated 
on  any  i)henomenon  exhibited  by  the  planet  itself,  and  if  their  existence 
was  suspected  it  was  because  it  would  be  more  in  accordance  with  the  neb- 
ular h3-pothesis  that  they  should  be  present  than  absent.  In  a  work  on 
astronomy  published  some  forty  years  ago,  we  find  mention  of  a  phenome- 
non on  Mars  which  might  possibly  lead  to  the  idea  that  the  planet 
subjected  to  reflected  light  from  some  near  bod}',  and  that  was,  that  a  carious 
and  persistent  illumination  of  the  planet  had  been  noticed,  which,  underttM 
circumstances,  was  unaccountable,  save  under  the  hypothesis  that  the  plantt 
was  slightly  phosphorescent. 

The  discovery  is  u  triumph  both  for  Professor  Hall  and  for  Mr.  AItsb 
Clarke,  the  maker  of  the  great  telescope.  It,  besides,  shows  what  maybe 
expected  of  the  still  more  colossal  instrument  which  at  no  very  distant  daj 
we  hope  to  see  established  in  the  Lick  Observatory. — Scientific  Americoh. 
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HOBBIES  IN  DENTISTRY. 

BV  A.  H.  TRE(iO.  D.  D.  S. 

It  is  fair  io  estimate  that  no  C(;in|)aratively  new  science  has  been  dovc-i- 
oped  more  rajndl}' than  denti>try  in  the  last  quarter  of  a  century.  It  i* 
not  surprising,  then,  where  there  are  so  many  self-taught  and  untaught 
disciples,  that  there  is  a  Held  full  of  *•  hobbies"  and  many  poor  riders. 

One  of  the  most  dangerous  ot  the^e  hacknies  is  the  mallet for  ici- 
pacting  gold  in  oavitics  of  teeth.  An  endlcjis  variety  has  been  introduced, 
but  none  thatafibrds  general  sati.^faction.  The  more  skilled  and  unbiased ope^ 
ators  have  found  the  mallet  f-.y.'^teni  to  be  more  or  less  imperfect  and  iffl- 
practicable,  and  dangerous  in  the  hands  of  injudicious  operators."  0» 
objection  is  that  no  mallet  lias  been  i>roduced  that  will  strike  a  "back* 
action  blow."  Secondly,  it  is  ])hysicall3'  inii)0ssible  for  any tapper  ' W 
know  exactly  when*and  how  hard  to  strike  ;  just  as  it  is  impossible  for  otf 
person's  muscle  to  vibrate  in  uniison  with  another's  brain  and  eye.  The 
danger  is  that  a  succession  of  l»lows.  t^ufHciently  hard  to  weld  gold,  is  l•e^ 
tain  to  produce  congestion  of  the  periodontium. 

Disciples  of  the  mallet  claim  that  taps  "  are  le.ss  painful  and  injurioi* 
than  ''hand  pressure  concussion.''  Patients  who  have  tried  both  most  em- 
phatically disagree  with  them,  and  practice  i)roves  that  very  many  tecti 
are  ruined  by  the  use  of  mallets.  To  illustrate,  one  may  apply  the  fnl* 
strength  of  the  arm  in  pushing  against  another's  head  and  not  force  bin 
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er  or  ])roduco  pain  ;  whoreas  a  slight  blow  from  the  fist  will  knock  him 
\\n  and  produce  sovero  pain  and  congestion. 

It  is  a  mistaken  idea  that  gold  foil  cannot  be  welded  and  made  8uffi« 
Dtly  solid  without  hammering.  It  is  an  established  fact  that  an  expert 
nd-presrture  filler  will  get  more  gold  into  a  cavity,  and  do  it  quicker  and 
tier — more  evenly  condensed,  than  is  ever  done  by  mallet.  The  most 
somplishcd  demonstrators  of  operative  dentistry  recognize  this  as  a  busi- 
es lact,  and  do  not  consider  a  student  competent  to  graduate  unless  ho 
D  condense  gold  perfectly  by  means  of  the  vibratory  concussion  "  of 
nd  pressure.  Many  persons  never  can  accomplish  this  peculiar  grip  of 
,nd ;  hence  th«  indiscriminate  and  extensive  •  adoption  of  the  "sledge- 
minor."  A  good  automatic  plugger  is  indispensable  as  an  assistant  to 
.nd-filling,  but  it  requires  to  be  skillfully  manipulated — and  judiciously 
:  alone. 

All  new  inventions  deserve  fair  trial,  and  genuine  improvements  adop- 
m  :  but  in  matters  as  important  as  the  preservation  of  one's  teeth,  skill 
id  .science  should  be  preferred  to  main  strength  and  awkwardness." 
cciroplating  or  amalgam  of  gold  (dodecahedrons)  is  not  impossible  as 
c  ucnie  of  the  great  desideratum. 

llubl)y  No.  2  is  the  very  prevalent  practice  of  disfiguring  teeth  by  sepa- 
tinic  or  cutting  away  for  tiie  ])urpose  of  facilitating  filling  approximal 
viiics.  In  a  majority  of  cases  it  is  not  only  useless  but  absolute  mal- 
•aciice.  The  supposition  is  that  the  Creator  knew  better  than  any  dentist 
eprt)per  shape  for  human  teeth. 

Tiic  fashion  ot  extending  gold  fillings  beyond  the  natural  contour  of 

0  tooth,  showing  an  unnecessary  amount  of  gold,  <lisplays  a  want  of 
Btc  and  judgment  on  the  operator's  part,  and  a  deficiency  of  refinement 

1  the  part  of  the  patient  equivalent  to  the  snobbery  of  wearing  super- 
lous  jewelry. 

*•  IJubber  Dam"  is  a  hobby  that  has  carried  numerous  riders  far  be- 
nii  reason  and  common  sense.  The  dam  is  a  valuable  acquisition,  but  it 
Used  entirely  too  much.  Many  use  it  desiring  to  have  it  inferred  that 
•y  arc    up  to  latest  improvements;  "  and  where  expert  operators  would 

better  without  it  and  avoid  pain  and  annoyance  to  the  patient.  The 
nips  and  ligatures  employed  to  hold  the  dam,  and  the  force  required  to 

ihem  into  position,  frequently  produce  j)eridontitis  and  permanent  in- 
y  to  the  teeth  and  gums. 

iSomc  claim  that  moisture  should  l)e  excluded  from  the  cavity  while  ex- 
iting :  that  the  dentine  absorbs  saliva  and  renders  it  liable  to  decay  after 
tig  filled.  This  is  an  absurb  idea ;  the  dentine  is  as  thoroughly  satur- 
»l  while  the  decay  is  in  the  cavity  as  it  is  ))ossible  to  make  it,  and  there 
io  difficulty  in  making  it  perfectly  dry  when  ready  to  fill.  On  the  other 
id,  the  caries  and  albumen,  when  drilled  or  scraped,  form  a  glutinous 
tc  which  can  only  bo  removed  by  frequehtly  syringing  the  cavity  with 
id  water;  in  which  case  the  dam  is  worse  than  a  nuisance.    It  is 
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lacy  that  tlie  dam  is  necessary  to  prevent  the  patient's  breath  mottt«ing 
the  gold,  thereby  preventing  cohesion.    The  gold  is  more  liable  to  be  Milad  ; 
from  other  causes ;  as  for  instance,  the  operator's  breath,  sultry  atmosphere,  ; 
coal  gas,  carbonic  acid  gas,  smoke  from  the  annealing  lamp,  and  sulphuroii  • 
fumes  from  the  rubber. 

I  use  the  dam  only  when  obliged  to,  and  have  no  difficulty,  in  a  majc'ri^f  ■. 
of  cases,  in  keeping  the  cavity  perfectly  dry  by  means  of  napkiD^  aid  ; 
other  simple  and  unanno^Mng  appliances.  I  filled  teeth  twenty-five  yea  . 
ago  with  *'soft  gold,"  by  means  of  smooth  instruments,  that  are  inperfed  . 
condition  to-day,  and  I  have  no  hesitation  in  asserting  that  the  ''rubte  - 
dam  '  and  mallet  "  are  used  seven  times  in  ten  to  the  disadvantage  of  b(A  ; 
patient  and  operator. 


TECHNOLOGY. 


ARCHITECTURAL  SCIENCE  TEACHING. 
ELEMENTARY  CLASS. 

(iuEstioN. — Describe  different  materials  used  by  painters.   Describe  i»yr* 
enis  of  color. — The  materials  used  by  painters  are  paints,  oils,  driers,  stiii^  i 
varnishes,  etc.    Colors  or  paints  may  bo  divided  into  five  classes,  accordii| 
to  their  principal  ingredients.     Lead  paints,  most  commonly  used^ 
white  lead  or  carbonate  of  lead  as  a  basis.  This  material  is  ground  iipi»«l 
in  a  stiff  paste.    Linseed  oil,  with  litharge  or  other  driers,  and  sometia* 
turpentine,  are  added  to  it  to  form  the  paint  ready  for  use.    The  requirt* 
tint  is  obtained  by  adding  to  this  the  proper  coloring  pigment.  Theex««i 
proportion  of  ingredients  is  regulated  by  the  nature  of  the  work,  climai^  . 
etc.    Red  lead  enters  into  the  composition  of  the  priming  coat  be«ia«it» 
a  good    drier  "  and  sets  "  hard.''    Linseed  oil  is  used  as  a  medium  forapplT  : 
ing  the  paint;  it  fills  up  the  wood  pores,  and  acts  as  a  preservative.  Tl^ 
pentine  makes  the  paint  easier  to  work,  and  more  liquid,  but  it  plays  i^opH* 
in  the  preservation  of  the  wood,  as  the  greater  part  evaporates.  Drier? «• 
mediums  to  cause  the  contained  oil  to  dry  and  set  quickly.    Various  ma»- 
rials  are  used,  as  litharge,  sugar  of  lead,  etc.    Zinc  paints  have  zinc  oxi<l<* 
a  basis.    Silicate  paints  are  manufactured  from  almost  pure  silica,  which* 
not  acted  upon  by  any  metal  or  acid — in  fact  is  almost  indestructible. 
kind  possesses  the  advantages  of  great  durability,  has  no  galvanic  acti* 
when  applied  to  iron,  as  in  the  case  of  lead  paint,  and  does  not  tarnish 
the  action  of  gases.    Colors  are  made  same  as  the  lead  paints,  and  are  ini«* 
in  the  same  way.    Oxide  of  iron  paint  acts  as  a  good  preservative  forir* 
work.    Bituminous  paints  are  used  for  a  similar  purpose,  and  for  roogk 
carpentr}'.   Stains  are  mixtures  used  to  darken  wood  to  the  color  of  the  in* 
itated  wood.    Varnishes  are  of  various  kinds — copal,  etc. — and  areoMdt* 
preserve  the  paint,  and  give  a  gloss  to  the  finishing  coat. 
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<iUBSTiON. — Describe  the  process  of  common  painting  xcood  and  ironwork, — 
^odwork  is  prepared  for  painting  by  brushing:  over  all  resinous  knots  with 
hin  coating  of  knotting  (a  compound  of  shellac  dissolved  in  naptha),  or 
d  size,  to  confine  the  resin,  and  prevent  it  running  under  the  paint.  The 
ming  is  then  laid  on,  any  plain  color,  well  worked  into  the  pores  of  the 
Dd,  with  and  across  the  grain  ;  when  this  is  dry,  the  stopping  is  done.  All 
1  and  brad  holes,  etc.,  must  be  well  filled  up  with  putty,  and  lightly  rub- 
l  over  with  glass  paper.  The  second  and  following  coats  are  applied  with 
re  care,  brushed  with  the  grain,  and  the  work  covered  equally  well  every- 
ere,  showing  no  tool  marks  or  running  edges.  If  the  last  coat  is  to  be 
:it,  the  second  and  third  should  be  similar  in  color,  and  if  it  is  to  be  finished 
k,  dark  color  must  be  used  for  the  previous  coat.  Ironwork  should  be 
ired  free  of  all  rust,  oil,  or  grease  before  painting.  A  good  first  coat  is 
-jT  made  up  with  red  lead;  the  other  coats  may  be  similar  to  that  used 
wood.  Iron  being  almost  non-absorbent,  three  coats  are  sufficient  for 
V  work,  unless  in  very  exposed  situations,  and  for  the  same  reason,  care 
St  be  taken,  especially  in  ornamental  work,  not  to  fill  up  the  fine  lines  of 
f-work,  etc.,  by  using  too  much  paint,  as  the  character  of  the  work  would 
reby  be  injured.  It  is  not  so  much  a  thick  coat  as  a  thorough  one  that 
he  best  protection. 

Question. — In  coloring  icalls  what  precautions  should  be  used  — The  walls 
nld  be  thoroughly  dry.  In  coloring  walls  the  coats  should  be  carefully 
I  on  and  smoothly,  each  coat  being  rubbed  slightly  with  sand  paper  before 
►lying  the  next.  The  flatting"  or  finishing  coat  should  be  made  a  few 
des  lighter  than  the  pattern,  as  it  darkens  in  drying.  Japanner's  gold 
^,  if  used,  should  be  applied  quickly,  as  the  turpentine  evaporates  quickly,, 
wing  an  indelible  glossy  surface.  A  certain  time  should  be  allowed  be- 
sen  the  coats,  the  drying  of  the  same  depending  upon  the  quantity  of 
crs  used,  the  weather,  and  temperature  of  the  apartment.    To  expedite 

work,  new  walls  are  generally  distempered"  when  not  dry  enough  to 
eive  the  permanent  decorations.  Distempering  is  a  kind  of  painting  with 
Dr  prepared  with  size  or  some  other  glutinous  substance.  In  distempering, 

walls  must  be  dry  and  free  from  damp;  if  not,  at  the  completion  will 
»hown  all  the  defects.  Two  or  three  coats  should  be  applied,  in  order  to 
ain  an  even  color. 

ADVANCED  CLASS. 

(Question. — Explain  the  theory  of  coloring. — The  accepted  theory  is  that 
re  are  certain  colors  that  cannot  be  produced  by  any  combination  of  other 
Drs.  They  are  termed  primaries,  because  all  other  colors  can  be  obtained 
mixing  them  in  certain  proportions.  The  primary  colors  are  red,  blue 
I  yellow.  Some  authorities  substitute  green  for  yellow.  Secondary  col- 
are  derived  from  mixtures  of  the  primary  colors  in  pairs — as  violet  from 
and  blue,  orange  from  red  and  yellow,  and  green  from  yellow  and  blue, 
rtiary  colors  are  produced  from  secondaries — as  citron  from  orange  and 
en,  etc.    White  and  black  are  usually  considered  neutrals.    To  scciwc^i 
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••harmony  vrilor>  "  they  luusi  be  equalized  to  the  var^Mn^  prtportmns 
shown  \i\  \\w  <«Mar  >i»oriruin — the  three  primaries  being  used  cither  in  their 
purity  or  i  «Mnp«>;;iuic.l.  The  eye  l>einir  eonstructed  to  see  "white  light,  when 
looking  uii  a  i-  'l-Tod  -uriaee,  it  i>  be>l  pleased  by  a  contrast.  Contrasting 
colurs  to  liarniMnizo  r»h«.»ul«l  be  mutual  complementaries  of  each  other— mak- 
ing up  the  full  mmpicment  ut\'>lors  contained  in  the  solar  rays.  The  com- 
plemeni  ot  any  jirimary — say.  red — will  be  the  secondary  compounded  from 
the  other  tw.>  priniario** — as  green  from  blue  and  yellow — red  will  thas 
harmonize  with  gre^n,  blue  wiih  urango  and  yellow  with  violet.  The  Ixjsl 
propv'^riion  t^r  mixin^'  primaries,  so  as  to  harmonize,  is:  red,  5;  blue, 8; 
and  yellow.  \\,  Th^*  latter  is  the  most  vivid,  and  should  obtain  a  prominent 
position.  liUu-  :^  lea**:  vivid  and  retiring,  and  should  be  kept  in  the  back- 
ground— ret  I  to  be  u>o'l  as  an  intermediate  color. 

«ii'KSTiuN. —  /).  <.v-  r'.r  /  r'7'cT  //r» 7f  of  i"iintin'j  icafl  surfaces. — To  paint 
wall  surfaces  pript-rly  oiien  tive  coals  are  necessary;  but  if  the  plaster  be 
not  very  absprbont  four  will  be  sulfieient.  If  the  work  is  required  withonl 
glo.«*s  the  last  i-.»at  is  mixed  with  turpentine  only,  which  is  called  flatting; 
if  the  w.irk  be  not  ilati^d  the  tinishing  coat  is  two  of  tur])entine  to  oncofoiL 
For  the  priming  coat  boiled  oil  should  be  used,  then  the  three  coata  of  white 
lead  aiul  oil,  or  more  if  re-juire'l ;  generally  the  lirst  coats  should  be  some 
shade's  darki-r  than  liie  lini^ihing  roai.  The  proper  drier  to  be  used  forwalh 
i^  sugar  i»f  U  ad.  anvl  iii  j>ainl:ng  wall  surfaces  great  care  should  be  used  in 
selei  ting  tlio  very  lK>t  'iUality  oils  an^l  while  lead — the  older  the  oil  the 
bi^'liiT. 

\MK-:ioN.— IT".  X*  .../•■i*  r -.I- .'—The  1  n.-si  pai  ut  foi"  irOH- 

w..rk  K V  liu-  \:  ■  in-u  ]»a:i.i.  kiiuwn  a^i  the  T'»rbay  paini,  nr  the 
>i!ii.:LLi'  i  xi  ic  j  a::. I.  i"tl.  ^  i.>:>v"i  g  »'xi"le  i.:f  iron  and  siliuion*^  matUT. lo 
Aviii.  ii  a!;y  i  i.-r  i!::;y  i-o  a-i  iod  an  i  appli^-d  in  the  usual  way.  They  eaii  1«> 
»>-vvi:  aiur  >;ir:a«  o  lia-»  v  •»iv.mi-i;t.  cd  lo  ru<l.  as  from  their  iiaiiire 
tiu-y  air.alirainaiv  ir*  v.y  w  itii  tiu'  ru*»t.  l"«'rniiiiLr  an  iMiperviou>  coatiiii;  a-iiior- 
iiii:  wo'.l  t"  ;iio  'iurlaiA-,  vol  surl:i-:».«nily  ».'ia<lie  to  prevent  craukingwhen 
the  ir-'ii  v  xpar..is  «  r  v  iiiraci**  hii-Km*  var!a:"-«!i-^  <if  temperature.  Bituminous 

lar  iri:xtur»>.  t;:i:.::v  i  with  l:ii>oo'i  o:'..  are  well  adajned  lor  ironwork, 
^.•>poi;ialIy  wiu'ii  i:u-y  car.  Ih"  a]tpl:i'd  li"*:.  .-r  t-»  the  healed  >urfaee  of  the 
luctai.  as  i.»  ii^^-.:ro  a  lir:ii  a-.llp>:'  ii  by  oiiU-rini:  the  pures.  A  mixUiri-of 
silicate- •.•x;«K'  ^^  it:;  tar  a'.-*  »  f'-rms  g».H.l  durable  roaliniT  on  iron.  '^Vi^en 
iro:iw..rl<  ;^  ;,.  j-aii.io  i  witii  i^rdinary  !ead  j^aint  red  lead  sh«'uld  be  usi-d. 
Tho  a  iho>:":.  a  <.-«»at*.iig  .-n  ironwork  can  >eldom  be  dei>ended  •>n  in 

« •»iiS».'qiu*:.ce  tiu-  ii  'ii-p'U'.'U-;  surfaie.  This  is  turther  prevented  by  the 
galvanic  ii  tiial  soi<  in  between  the  iw'U  and  lead.  Galvanizing. t-r 
<-oating  il.o  -urlaee  with  a  preparati.»n  »■!  zine.  is  also  frequently  resortoJ  j 
t'»  a-i  a  i^iv^ervative.  With  all  >ueh  e  ^ating-i  the  surlaoe  must  be  perfectly  i 
elean  and  tree  trom  rust.  It  is  a  lvi«iable.  <o  as  to  prevent  rustinir.  that  all 
ironwork  should  be  e  -ated  with  s  o.^e  preservative  soon  after  it  leaves  the 
I  mould,  f.-rge  -  r  uuW.—  Bu^'^ihi:  Tf'-  >. 
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CURIOSITIES  OF  THE  VOICE. 

S»ime  yours  aj^o,  a  delightfully  interesting  book  was  written  by  Sir  Chas. 
11.  on  "The  Human  Hand."   There  might  be  fully  as  interesting  a  work 

illen  on  the  mechanism  of  the  human  voice,  in  which  would  be  equally 
rnoiistrated  the  power,  wisdom  and  goodness  of  the  Creator.  We  oifer  u 
observations  on  the  subject.  Until  recently  there  were  mysteries  dilfi- 
It  lo  explain  concerning  the  wonderful  inflections  in  the  voice.  Xow,  it 
Llioroughly  understood  how  words  are  produced,  and  how  the  throat  is 
k'  to  send  forth  a  wide  variety  of  charming  notes  in  singing.    Wo  begin 

mentioning  that  Dr.  Mandl  has  devoted  himself  to  the  study  of  the  or- 
iis  of  speech,  and  from  his  work  on    The  Larynx  "  we  give  some  inter- 

ing  jiarticulars.  Investigators  have  long  been  occupied  with  researches; 
t,  until  they  had  seen  the  larynx  of  a  living  being,  one  thing  only  wa^ 
>ved — that  the  voice  was  formed  in  the  glottis.  For  tifty  years  of  thi» 
ilurj-  they  were  trying  by  mirrors  and  other  appliances  to  examine  the 
criur  of  this  organ,  but  without  results.  Suddenly  an  inspiration  came 
*)  the  head  of  a  celebrated  singer,  whose  name  awakens  charming 
iiembraiices  among  old  amateurs.  This  was  M.  Manuel  Garcia.  Igno- 
it  of  all  the  trouble  which  surgeons  had  taken  in  order  to  observe  the 
tvenients  of  the  throat  in  the  act  of  singing,  he  conceived  the  idea  of 
»king  at  himself.  By  the  help  of  two  mirrors,  the  one  reflecting  the 
ii;Xe  on  the  other,  he  saw  the  whole  of  his  larynx  depicted.  In  ecstacy 
f«»re  the  glass,  ho  determined  to  i)ursue  the  accidental  discovery  wiiicli 
K.\  Ijeen  so  long  dreamed  of.  But  the  autumn  hud  set  in,  and  the  sun'* 
y*s,  which  were  necessary  to  success,  did  not  lend  their  aid.    London  with 

fogs  forced  him  to  try  artificial  light,  the  results  of  which  were  unsuc- 
<f>i\\\,  and  therefore  he  could  only  profit  hy  line  days;  yat  ho  soon  recog- 
sed  how  isolated  sounds  were  produced.  In  1855  the  Koyal  Society  re- 
ved  some  communication  from  him  on  these  curious  studies. 

The  subject  was  at  once  taken  wyt  with  greut  uctivity,  cspeciull}'  in 
vnna,  where  success  wus  fur  from  ec|ualing  the  hopes  of  the  doctors.  The 
|»rices  of  solar  light  and  the  defects  of  urtificial  threw  them  into  a  state 

despair.  By  all  means  they  must  improve  their  mirrors.  Czermak,  the 
ofessor  of  Physiology'  at  Pesth,  taking  an  example  from  the  instrument  | 
Kid  in  examining  the  eye,  the  ophthalmoscope,  had  recourse  to  a  concave  I 
rror  which  concentrated  the  light.  From  this  time  there  was  no  difli-  . 
Ity  but  to  2)erfect  the  lenses.  Czermak,  having  aci^uired  great  skill  in  the  ! 
u  of  his  laryngoscoi»e,  visited  the  principal  cities  of  German}',  where  his  i 
tnonstrations  deepl}'  interested  surgeons  and  physiologists.  He  was 
irml}'  received  in  J^aris  in  l^^GO,  where  he  showed  not  only  the  whole  ' 
igtli  of  his  larynx,  but  also  the  interior  of  the  trachea  or  windpipe  as  far 
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as  its  l)ifure:Uioii :  u  spectacle  truly  astonishing  to  tho8C  who  witncwil  tor 
the  lirst  time.  It  is  not  possible  to  examine  the  organ  of  the  voice  with 
the  same  facility  in  all ;  a  man  must  have  had  some  experience  before  lie 
ean  do  it. 

A  slight  sketch  of  this  organ  will  perhaps  make  the  subject  cleirer. 
From  the  breast  there  rises  to  the  middle  of  the  neck  the  passage  for  the 
air  between  the  lungs  and  the  mouth  ;  at  one  end  it  is  divided  into  numer- 
ous branches,  called  the  bronchial  tubes,  at  the  upper  end,  like  thecapiul 
of  a  column,  is  seen  the  larynx,  resembling  an  angular  box;  BtroDg  carti- 
lages make  it  very  resistent ;  and  the  interior  is  lined  with  a  mucous  men- 
brane  forming  folds,  named  the  vocal  lips.  These  separate,  lengthen, er 
shorten,  in  the  formation  of  various  sounds.  The  largest  of  the  four  carti- 
lages rises  in  an  annular  form,  and  protects  the  whole  structure.  It  is  bat 
Tilightly  shown  in  the  neck  of  the  female,  but  strongly  marked  in  the  ma 
and  is  popularly  called  Adam's  apple.  Like  everything  else,  the  larpi 
presents  individual  differences;  a  fine  development  is  an  indication  of  i 
powerful  voice  ;  as  the  child  grows  up  there  is  a  sudden  alteration  and  in- 
crease of  size ;  but  it  always  remains  smaller  in  the  woman  than  in  the  mac 
the  angles  are  less  sharp,  the  muscles  weaker,  the  cartilages  thinner ul 
more  supple,  which  accounts  for  the  sharp,  treble  notes  in  their  voices. 

Singing  demands  a  different  kind  of  activity  in  the  organs  from  speak- 
ing. In  society,  where  education  requires  a  submission  to  rule,  singiw 
belongs  to  the  domain  of  art;  but,  in  a  primitive  state,  all  nations  haw 
their  songs.  Musical  rythm  drives  away  weariness,  lessens  fatigue,  detacirt* 
the  mind  from  the  painful  realities  of  life,  and  braces  up  the  courage  t« 
meet  danger.  Soldiers  march  to  their  war-songs;  the  laborer  rests,  listen- 
ing to  a  Joyous  carol.  In  the  solitary  chamber  the  needle- woman  accom- 
panies her  work  with  some  love-ditty;  and  in  divine  worship  the  heartiJ 
raised  above  earthly  things  by  the  solemn  chant. 

A  strong  physical  constitution,  and  a  perfect  regularity  in  the  funotiow 
of  the  organs  used  in  singing,  are  inappreciable  advantages.  They  should 
be  capable  of  rendering  an  inspiration  short  and  easy,  the  expiration  slof 
and  prolonged  ;  there  is  a  struggle*  between  retaining  and  releasing  the  air. 
and  with  the  well-endowed  artiatc  the  larynx  preserves  its  position,  not- 
withstanding the  great  variety  of  sounds  which  it  emits.  But  the  evola- 
tions  of  the  parts  are  multiplied,  the  vocal  lips  vibrate,  and  the  configura- 
tion of  the  cavity  modifies  the  sounds  which  are  formed  in  the  glottis. and 
determine  the  tone  of  voice.  The  most  energetic  efforts  of  the  will  cannot 
change  this  tone  in  any  sensible  manner.  Professors  injure  their  papi^' 
by  prescribing  the  position  of  the  mouth,  from  which  perhaps  they  them- 
selves derive  an  advantage. 

It  is  interesting  to  watch  the  play  of  the  organs  by  the  help  of  the  lar- 
yngoscope, and  see  the  changes  which  succeed  one  another  in  the  low  and 
high  notes.  At  the  moment  when  the  sound  issues,  the  glottis  is  exactly 
<j]08ed;  then  the  orifice  becomes  a  very  long  figure,  pointed  at  the  two  e^ 
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•8.  Ah  the  sound  rises,  the  vocal  lips  approach  each  other,  and  seom 
e  the  orifice  into  two  parts ;  then  as  the  highest  notes  are  sounded, 
but  a  slit  the  width  of  a  line.  The  vocal  lips  change  like  the  glot- 
y  stretch  out,  harden,  thicken,  and  vibrate  more  and  more  as  the 
SOS.  Women,  who  have  a  smaller  larynx,  and  shorter  vocal  lips  can 
iriicr  notes  than  men,  with  a  tone  less  powerful,  but  sweeter,  more 
I,  and  melodious. 

ordinary  limits  of  the  voice  comprehend  about  two  octaves  of  the 
scale ;  it  can  easily  bo  increased  to  two  and  a  half ;  but  some  reach 
y  exceptional  range  of  three,  and  three  and  a  half.  Thus,  at  the 
icement  of  this  century,  Catalani  astonished  every  one  who  heard 
a  sort  of  prodigy.  Suppleness  and  intensity  may  be  acquired  by 
S  as  has  been  proved  in  the  case  of  many  singers :  the  voice  of 
iarcia  was  harsh,  but  it  became  at  last  the  delicious  one  of  Madame 
n.  In  general,  the  natural  gift  is  manifested  without  culture;  the 
idowed  with  this  great  charm  warbles  like  a  bird  for  amusement ;  a 
'  art  passes  by,  listens  with  surprise,  and  promises  glory  and  fortune 
ival  of  the  lark.  Thus  the  famous  Kubini  won  his  triumphs.  Oc- 
ily  the  singer  has  in  a  moment  lost  all  power,  and  an  enchanting 
ill  disappear  never  to  return ;  such  a  misfortune  befell  Cornelia 

4C  who  have  watched  the  formation  of  vowels  and  consonants,  can 
5  very  precisel}'  the  positions  which  the  lips,  tongue,  and  palate 
articulation.  Yet  almost  identical  sounds  can  be  produced  with  dif- 
•ositions.  As  we  all  know,  the  teeth  are  a  great  help  to  pronuncia- 
t  a  person  who  has  lost  all  his  teeth  can  modify  the  play  of  the  lips 
gue  and  express  himself  intelligibly.  Actors  imitate  the  voice  of 
•haracters  so  as  to  make  the  illusion  complete.  The  ventriloquist 
ke  his  voice  issue  as  if  from  a  cavern.  When  misfortune  has  do- 
I  man  of  the  whole  or  part  of  his  tongue,  he  can  still  hold  a  conver. 
:hou<;h  the  sounds  are  never  particularly  agreeable.  All  this  shows 
re  is  nothing  absolute  in  the  actions  which  form  words,  though  in 

the  same  organs  play  similar  parts.  Those  who  were  born  deaf 
used  to  be  dumb  by  interpreting  the  movements  of  the  mouth  with 
[ul  certainty  ;  they  guess  the  words  of  the  speaker  instead  of  hear- 
u,  and  so  learn  to  speak  by  imitation,  their  speaking,  however,  bo- 
om well  modulated.  There  are  now  several  institutions  where  the 
>atures  who  have  been  deprived  of  one  of  their  senses^an  acquire  a 
►f  communicating  with  their  companions  without  the  tedious  inter- 
of  writing.  The  master  indicates  to  the  child  how  ho  must  open 
th,  place  his  tongue  an<l  lips;  ho  then  draws  the  pupil's  hand  over 

larynx,  so  that  he  may  feel  the  movement.  Those  who,  like  the 
have  seen  this  reading  from  the  lips,  will  be  struck  with  the  flur- 
delicacy  of  the  impression  made  on  the  eye  which  has  been  thus 
ed. 
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In  comparison  witli  the  human  voice,  that  of  animals  Bcems  poor  ii 
The  barking  of  Ihc  dog,  the  mewing  of  the  cat,  the  bleating  of  tbc 
cannot  be  called  language,  in  the  proper  sense.  Yet  the  larynx  oi 
creatures  is  on  the  same  plan  as  that  of  man.  Among  monkeys  the  i 
bianco  is  perfect.  To  all  appearance  the  impossibility  of  speakini: 
to  the  formation  of  the  lips  and  tongue.  In  1715  Leibnitz  announ 
the  French  Academy  that  ho  ha<l  met  with  a  common  peasant's 
could  repeat  thirty  words  after  its  master.  In  spite  of  such  an  aui 
we  must  always  say  when  we  most  admire  the  intelligence  of  this  f 
companion,  "lie  only  wants  words."  So  well  endowed  with  mtnn 
fection,  and  intelligence,  ho  can  only  express  liis  joy  by  sharp,  short 
tions  of  air  through  the  glottis.  Howling  is  a  prolonged  note  iu  th 
3'nx,  excited  by  deep  grief  or  ])ain.  Vet  they  in  common  with  man; 
animals  can  communicate  with  each  other  in  a  marvelous  manno 
they  wish  to  organize  an  expedition.  A  dead  bullock  was  Ij-ing  in  :i 
far  from  all  habitations,  when  a  solitary  dog,  attracted  by  the  smol 
and  fed  upon  it ;  immediately  he  returned  to  the  village  and  called  t* 
his  acquaintances.  In  less  than  one  hour  the  bones  were  picked  cl 
the  troop. 

Opportunities  for  studying  the  language  of  wild  animals  are  ran 
fly  from  man,  and  when  in  captivit}'  the}'  become  nearly  silent,  onl; 
ing  a  few  cries  or  murmurs.  ,  Travelers  have  sometimes  been  able  u. 
the  graceful  movements  of  the  smaller  African  apes.  Living  in  the  bi 
of  trees,  they  doscen<l  with  great  prudence.  An  old  male,  who  is  th 
rlimbs  to  the  top  and  looks  all  around  ;  if  satislied,  he  utters  guttural 
to  tranquillize  his  band;  but,  if  ho  perceive  danger,  tiierc  is  a  ^m: 
an  advertisement  which  does  not  deceive,  and  immediately  they  all  <! 
On  one  occasion  a  naturalist  watched  a  solitary  monkey  as  he  dis{ 
an  orange«tree  laden  with  I'ruit.  Without  returning,  he  uttered  shnr 
his  comjjanions  understood  the  signal,  and  in  a  moment  they  were  ci 
under  the  tree,  only  too  happy  to  share  its  beautiful  fruit.  Soin 
liOHse^is  a  r-urious  appendage,  a  sort  of  at'rial  pouch,  which  opens  : 
interior  of  the  larynx  and  makes  a  tremendous  sound.  These  howiiii 
also  called  Stentors,  inhabit  the  deepest  forests  of  the  New  Worli 
their  cries,  according  to  Humboldt,  may  be  heard  at  the  distance  of 
two  miles. 

If  it  be  ever  possible  to  observe  the  play  of  the  larynx  of  animals 
the  emissioij^  of  sounds,  the  subject  will  be  a  curious  one.  The  di 
st'cms  almost  insurmountable,  as  their  good-will  must  be  enlisted  : 
Mandl,  full  of  confidence  in  his  use  of  the  laryngoscope,  does  not  i 
After  man,  among  animated  Nature,  the  birds  occupy  the  highest  i 
Nature's  concerts  ;  they  make  the  woods,  the  gardens,  and  the  fields,  i 
with  their  merry  warbles.  Cuvior  discovered  the  exact  place  from 
their  note  issues.  Tiie}'  possess  a  double  larynx,  the  one  creali 
sounds,  the  other  resounding  them:  naturalists  call  the  apparatus  a 
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Uvo  lips  form  tho  vocal  cords,  which  aro  strotchod  or  relaxed  by  a 
complicated  action  of  tho  muscles.  This  accounts  for  the  immense 
:y  of  sounds  among  birds,  replying  to  the  diversity  in  the  structure  of 
irynx. 

le  greater  number  of  small  birds  have  cries  of  joy  or  fear,  appeals  for 
cries  of  war.  All  these  explosions  of  voice  borrow  tho  sounds  of  vow- 
d  consonants,  and  show  how  easy  and  natural  is  articulation  among 
Tnose  species  which  aro  distinguished  as  song-birds  have  a  very 
iioated  vocal  apparatus.  For  tho  quality  of  tone,  power,  brilliancy, 
weetnes,  the  nightingale  stands  unrivaled;  yet  it  does  not  acquire  this 
:  without  long  practice,  the  young  ones  being  generally  mediocre.  The 
u  which  live  in  large  numbers  under  the  brightest  suns,  have  a  love 
mattering  which  captivity  does  not  lessen.  Attentive  to  every  voice 
oise,  they  imitate  them  with  extraordinary  facility;  and  the  phenom- 
of  their  articulating  words  is  still  unexplained.  It  is  supposed  that 
is  a  peculiar  activity  in  tho  upper  larynx.  As  a  rule,  they  attach  no 
ing  to  what  they  say  ;  but  there  aro  exceptions.  When  very  intelli- 
xnd  well  instructed,  these  birds— such  as  M.  Truefitt's  late  parrot,  an 
nt  of  which  appeared  in  th\&  Journal  in  1874 — can  give  a  suitable  an- 
:o  certain  questions. 

ir  notes  on  this  interesting  stud}'  come  to  a  close.  Man  is  well  served 
i  voice;  words  are  the  necessity  of  every-day  life;  singing  is  its  piea- 
iA  recreation,  whether  the  performers  are  human  beings  or  birds— 
{'tr's  JoitmaL 
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MENCEMENT  ADDRESS,  BY  ALFRED  P.  BOLLER,  C-  E., 

T«  Gradiuitiiig  Clas."  of '77  at  r»oij.«*selaer  l\)Iyte<hnlc  Institute. 

I  e  more,  in  the  sequence  of  events,  the  season  of  the  year  has  arrived 
the  higher  educational  institutions  throughout  the  land  aro  all  aglow 
tho  excitement  of  *' commencement  day,"  while  fathers  and  mothers 
the  hour,  with  proud  satisaction,  when  the  coveted  parchment,  certi- 
lo  all  manner  of  learning,  will  have  been  formally  bestowed  upon  their 
^entatives  in  the  rising  generation.  Thenceforth,  the  diploma  becomes 
Jy  heirloom,  to  be  carefully  stowed  away  in  its  japanned  tin  case  among 
rnily  archives,  or  perchance  hung  upon  the  wall  of  the  family  sitting- 
in  a  handsome  frame,  a  daily  reminder  of  what  "our  boy"  has  accom- 
d.  Amid  all  the  changes  that  have  taken  place  in  our  educational 
as,  the  practice  of  a  public  introduction  to  the  world,  of  the  completed 
;l  of  such  schools  as  confer  degrees,  is  one  that  even  th^  uxo^^X. 
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i c 0 n o c I ai^ t  has  inA  u l tae k c d ,    T h e  *:o m m en ccm e d t  e u o n  \h  n m  t n t^a itflt 
formality,  but  an  Important  epoch  in  the  life  of  each  gfneratron  ufi  tt 
along.    It  is  at  once  the  bcgitming  and  ending  of  a  never-io-he-fergo 
period  of  one  s  life.  From  tho  controlling  influeno©  of  home  and  the  h. 
lor»  the  young  man  Btepa  at  this  season  into  the  arena  nl'  wordly  ^-irffi 
thecicefortii  raiisi  bear  the  rei^ponsibilities  of  his  own  actions.  Furtbtr 
this,  every  graduating  cla^B  adds  just  so  many  units  to  the  worhl*s  ethi 
intellectual  forccB,  out  of  the  clashing  of  which  are  evolved  tho^e  idcii*' 
which  the  progress  of  humanity  depends.    Commencement  day  thi- 
not  alone  a  time  of  public  congratulation  for  the  honorable  completioTi 
task,  but  a  solemn  occasion  to  signal  the  entering  upon  a  new  life  of  x 
of  young  men,  to  whom  is  given  a  very  important  part  to  ] 
country    deveiopment*    As  such  it  will  always  have  an  interc^^  i 
the  membera  of  which  will  gather  on  all  commencement  occasions,  year 
year,  as  they  have  always  done,  not  only  paying  a  cheerful  tnb«tetvt 
lectual  success  J  but  also  ivarraed  up  by  that,  great  under- current  of  btt 
syjnpathy,  that  makes  life  worth  the  living.    Like  the  wedding  dsj*t 
mencement  day  vrill  never  lose  its  interest  for  society,  but  will  stand  »* 
as  the  school  and  college  from  tho  basis  of  our  social  well  being*  Thelau 
ambition  to  excel  in  educational  advantages,  has  in  recent  years  taken* 
hold  of  the  American  people,  and  oountlesa  schools  and  collegcf^s  hare 
established  all  over  tho  Union,    A¥liile  so  me  are  the  outgrowtl)  of  a  pt 
able  vanity  on  the  part  of  a  wealthy  donor  ambitious  to  perpetuate  his 
in  a  community  out  of  which  he  sprung,  tho  greater  portion  have 
created  in  respon^^e  to  a  demand  for  knowledge  among  the  massei,  m 
as  it  were  by  the  exactions  of  increasing  culture.    Taking  them  alio^t 
they  arc  evidence  of  a  nation's  effort  toward  intellectual  advancetaent, 
are  a  standing  rebuke  to  those  pessimists  who  love  to  dwell  mournfoil 
the'*  degeneracy  of  the  times/'    It  is  a  matter  of  regret  that  so  many  of 
newer  colleges  are  weaklingSj  anticipating  by  years  the  capacity  of  ibe 
ntunity  in  which  they  are  situated  to  properly  support.  While  givinir 
credit  to  the  motives  which  founded  them,  they  are  costly  evid 
unwisdom,  with  which  men  ot  wealth,  ambitious  to  serve  the  c  - 
cation,  oilen  discharge  their  self-imposed  stewardships.     Had  the 
amount  of  wealth  that  has  been  scattered  throughout  the  country  in 
berlcss  higher  rUas  schools  and  colleges,  that  for  years  must  have  a& 
for  existence,  been  concentrated  in  well  established  educational  centre^'^.ttie 
etit  to  the  cause  of  sound  learnings  would  necessarily  have  been  very 
and  it  is  to  be  hoped  that  future  donom  will  add  their  benefaction^^  to 
log  schools,  rather  than  increase  their  number.    The  edncationiil 
through  which  we  are  passing,  is  in  marked  contrast  tathatwhit'h 
character  to  the  generation  now  fading  out  of  sight.    Thisconirast  i^  eh 
drawn,  and  it  will  be  in  harmony  with  this  evening*&- celebratioDJo 
your  attention  to  some  of  the  leading  features  of  the  **n6W  educattoa 
it  has  done  for  society,  and  whit  course  its  future  development  will  pro 
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i.  In  the  first  place  it  is  to  be  remarked,  that  educational  systems  are 
determined  by  purely  human  inspiration,  but  rather  the  result  of  certain 
ul  cQnditions,  forming  the  soil,  as  it  were,  out  of  which  grows  that  sys. 
which  it  is  best  capable  of  nourishing.  The  "-tVori/wi  drgnnuni"  could 
nore  have  been  a  product  of  a  barbarous  society,  than  the  rose  a  product 
lie  desert.  In  all  social  movements  it  is  impossible  to  determine  the  exact 
of  demarcation  between  two  radically  different  systems,  so  imperceptibly 
s  one  merge  into  the  other.  We  know  when  a  change  is  complete,  and 
are  struck  by  the  contrast  with  that  which  it  has  displaced,  but  the  ending 
ne,  and  the  beginning  of  the  other,  cannot  be  defined.  As  in  all  things 
new  never  displaces  the  old  without  a  struggle,  so  the  ideas  of  the  new 
cation  have  not  won  their  well  nigh  universal  acceptance  without  vigor- 
opposition  from  the  old  regime  of  school  men.  It  is  the  stoi^y  over  agaia 
different  shape  of  the  **llevival  of  the  Arts  and  Sciences"  in  the  fif- 
ith  century,  when  the  supporters  of  the  scholastic  wisdom  of  the  middle 
s  liad  to  yield  to  the  progressive  culture  of  a  newer  school.  That  conten- 
.  historj'  has  handed  down  to  us  as  the  struggle  between  the  obscurantists 
the  humanists,  apt  terms,  tersely  embodying  the  distinct  qualities  of  each. 
J  obscurantists  of  our  day,  what  few  of  them  are  left,  are  represented  by 
\Q  who  would  base  educational  systems  upon  transmitted  opinions,  on 
•physics  and  the  literature  of  bygone  ages.  With  such  nature  is  held 
.0  the  test  of  authority,  and  in  case  of  disagreement,  so  much  the  worse 
nature.  On  the  other  hand  our  modern  humanists  repudiate  authority 
uch,  regard  society  and  civilization  as  a  development,  and  test  all  ideas 
asserted  truths,  in  the  crucible  of  natural  law  and  order.  While  the 
ns  of  the  new  system  can  be  traced  back  through  centuries,  in  a  fitful 
of  a  way,  it  was  not  until  the  close  of  the  sixteenth  century,  when 
ncis  Bacon,  whom  Pope  pronounces  the  wisest"  and  *'best"  of  mankind, 
Hte  his  moral  infirmities,  gave  to  the  world  a  system  of  logic,  at  once  so 
bund,  complete  and  penetrating  that  it  marks  an  intellectual  epoch,  and 
led  the  solid  foundation  of  modern  processes  of  reasoning.  He  expressed 
disgust  at  the  school  methods  then  in  vogue  in  these  words:  **They  learn 
ling  at  the  universities  but  to  believe.  They  are  like  a  becalmed  ship, 
f  never  move  but  by  the  wind  of  other  men's  breath,  and  have  no  oars 
leir  own  to  steer  withal."  They  whole  key  of  Bacon's  teachings  is  embod- 
in  the  idea  that  all  learning,  all  knowledge  should  have  but  one  object 
.he  good  of  humanity."  He  held  that  study  instead  of  employing  itself 
wearisome  and  sterile  speculations,  should  be  engaged  in  mastering  the 
ets  of  nature  and  life,  and  applying  them  to  human  use.  Instead  of 
otheses,  he  called  for  facts,  and  he  showed  that  the  only  road  to  truth 
by  proceeding  from  effect  to  cause,  thus  utterly  reversing  the  customary 
hods  of  mental  training  and  culture.  It  so  happened  that  the  intellee- 
soil  succeeding  Bacon's  time  was  ripe  for  just  such  seed,  which  has 
vn  and  expanded  into  a  tree  bearing  fruit  of  abundant  promise.  The 
vth  was  slow  at  first,  but  the  dropping  of  its  blossoms  from  V\\v\v>  V>  \:\\^^ 


miMdly  reiiivji^oralcdl  iho  soil  in  which  it  ha*l  taken  root,  iind  today  wi? 
tt«  ovisrBhadowing  bran chce  extending  throughout  all  eiviliied  iiAiiim 
lufiirihle  fruit  of  ihifl  '^troe  of  knowledge''  is  science,  the  true  m\wn 
wl^ich  term  it     imponant  for  ua  to  bear  in  mind.  As  formcrij  esedjl 
upplied  to  those  branches  termed  physical,  and  there  are  those  whe  ba 
higher  conueptiMii  of  its  meaning*    In  the  present  and  developing  ord 
things,  it  has  a  mueh  broader  eignitieationj  and  refers  more  teac 
method  of  inveetigation  than  to  speeific  subjects*    Its  aeope  emhr 
fieUU  of  human  research  that  are  capable  of  being  brought  under  g« 
laws,  based  upon  observed  facts.    Science  aims  to  bring  ^'thought  in  har 
with  things,"  and  whatever  subject  is  traceable  from  cfTect  to  cans*,' 
ductive  processes,  is  a  legitimate  field  for  scientific  investigation, 
religious,  social,  political  or  physical.    The  growing  demand,  on  iho  p 
the  intelligent  masses,  lor  popularised  science  is  due  to  the  recent  ap 
ation  of  this  very  broadened  view  of  the  meaning  of  science*   So  1 
eeieneo  was  confined  to  the  investigations  of  certain  branches  of  p 
physical  interest,  and  taught  as  was  done  at  our  universities  a  quartef 
century  ago,  popular  interest  in  it  was  rather  of  a  sentimental  kind- 
however,  when  applied  to  higher  problems,  such  as  life,  politics  of 
comes  home  to  the  thinking  individual  with  a  transcendent  powtTj 
creates  in  him  a  very  craving  to  know  to  what  hitherto  hidden  Arc- 
is  being  conducted.  As  applied  to  education,  the  scientific  method  of i 
tigation,  as  a  system,  is  comparatively  modern,  and  was  the  natural 
quenee  of  the  discovery  of  the  successful  application  of  steam  to  p 
uses,  the  opening  era  of  tho  most  stupendous  advancement  in  things  m* 
intellectual  and  moral,  that  the  world  has  ever  seen.    None  other  eoolii 
io  a  soil  so  prepared  uad,  aa  a  consequence,  we  have  seen  tho  sysl^im* 
upon  old  university  methods  of  scholasticism  and  tradition  gradually 
away,  until  the  hare  bones  are  left,  and  even  they  are  crurabHn 
duBt  of  an ti quit}*  out  of  which  they  sprung,  Tho  scienco  system  of 
the  ♦-now  education."  an  it  is  sometimes  called,  is  unassailable,  id  tht 
natural  one,  utterly  untrammeled  by  reverence  for  the  past,  or  detet* 
a  *'8c1jooI/'    It  seeks  nature  before  the  s!  udy,  and  inculcates  the  acce; 
of  all  truth  based  upon  tho  facts  of  nature,  as  the  only  sure  foundalioa 
progressive  culture*    It  wars  not  with  ideas,  but  with  error,  and  is  en 
tolerant  of  a  refusal  to  accept  truth  regardless  of  consequences, 
impatient  of  shams  of  all  kinds,  and  quickly  pierces  the  shield  of  the  char 
Jealousy,  or  a  desire  to  restrict  knowledge  to  a  few,  it  is  ineapahle  of 
ing,  but  on  the  contrary  is  aggressively  active  in  disseminating  infer 
among  the  musses,  which  in  turn  produces  a  reflex  action  in  the  do 
of  character  and  morals.    The  new  system  is  but  the  legitimate  evol 
arising  from  social  betterment,  and  none  other  than  a  *'niaterinl  age" 
have  supported  its  development.    I  am  aware  that  this  term  **miiteri 
often  offensive  to  any  well  meaning  people,  but  is  nevertheless  true  tii 
whole  history  of  society  shows  that  all  intelleetual  adraneemcnt  ii 
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>n  certain  material  conditions.  Food  for  the  stomach,  clothes  for  the 
:k  and  a  cover  for  the  head,  are  the  individaars  iirAt  needs.  Due  attain- 
nt  of  these  in  a  greater  or  less  degree  is  necessary  before  the  receptivity 
:he  mind  is  such  as  to  appreciate  the  idea  that  a  man  is  two  sided,  intel- 
:ual  as  well  as  animal.  The  intellect,  like  the  body,  grows  by  what  it 
Js  upon,  and  if  this  food  of  which  it  partakes,  consists  of  i*n  active  partic- 
tion  in  the  affairs  of  commerce,  of  mines,  or  manufacture,  it  is  not  to  be 
adered  that  its  legitimate  craving  becomes  a  search  after  the  facts  and 
^nomena  of  nature,  the  proper  appreciation  of  which  is  so  essential  to  still 
her  social  advancement.  As  civilization  progresses,  the  luxuries  of  one 
,  imperceptibly  become  the  necessities  of  the  next,  and  any  given  gen- 
tion  would  deem  it  a  hardship  to  be  compelled  to  return  to  the  practices 
their  forefathers.  The  railway,  steamship  and  telegraph  have  made  the 
ole  world  kin,  and  year  by  year  draw  the  nations  of  the  earth  together, 
ongh  a  community  of  interest  and  an  enlargement  of  sympathy. 
Sefore  the  age  of  steam,  the  experiences  and  observations  ot  men.  were 
ited  to  the  narrow  surroundings  of  their  localities.  Now^  the  experiences 
he  world  are  brought  to  their  feet,  and  they  realize  that  so  far  from  being 
ependent  factors  in  the  guiding  of  events,  they  are  so  many  units  in  the 
an  of  humanity,  with  a  definite  part  to  play  in  the  scheme  of  development^ 
L  of  an  importance  just  in  proportion  to  their  power  and  wealth,  both 
illectual  and  material.  Glorify  the  present  as  we  will,  we  must  not 
pise  the  past.  There  are  names  in  antiquity  associated  with  such  com- 
ciding  genius,  and  almost  divine  prescience,  that  they  will  live  so  long  as 
rature  is  studied  or  science  cherished.  Emerson  says,  the  "world  has 
ays  been  equal  to  itself,"  and  take  it  at  any  part  of  its  unquestioned 
:ory,  it  only  has  produced  that  which  its  intellectual  soil  and  material 
dition  was  capable  of  nourishing.  In  the  highest  sense,  the  greatest  tri- 
ph  of  science  has  been  the  reflex  action  upon  culture  and  morals,  as 
riced  in  the  emancipation  of  the  minds  of  men  from  baneful  superstitions, 
(shcraft,  terrors  of  the  untaught  imagination,  and  a  harmful  reverence 
tradition.  Omens  and  auguries,  long  potent  in  influencing  the  actions 
Hen,  no  longer  hold  sway  except  among  the  ignorant  and  unlettered, 
li  mental  fetters  could  not  last  under  a  system  that  teaches  men  that 
:h  alone  is  worthy  of  study,  to  observe  nature  and  follow  her  teachings, 
a  this  contact  with  pure  truth  that  elevates  mankind,  clears  the  head  and 
ifies  the  heart.  That  broadens  the  83'mpathies  until  they  take  shape  in 
Ms  for  the  amelioration  of  mankind,  and  inculcates  the  idea  that  the 
fare  of  society  is  that  of  the  individual.  This  spirit  of  science,  which 
r'olh,  through  self  interest  and  sympathy,  finds  scope  for  expression  in 
building  of  hospitals,  in  the  organizing  of  charities,  in  the  improve- 
xt  of  laws,  in  the  extension  of  the  benefits  of  life  insuran<.e ;  in  the  elo- 
X)n  of  the  laborer,  and  in  eflbrts  towards  adiusting  his  relations  to  his 
iloyer.  The  spirit  of  science  is  a  groat  Icveler  of  caste,  teaches  the 
s^lity  of  men  before  the  law,  and  siiows  nations  the  (.onditions  uudev 
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which  thoy  can  govern  themselves  without  the  intcrvcDtion  of  king^.  It 
has  extended  to  woman  control  over  her  own  property,  and  abolisbd 
slavery.  The  scientific  spirit  has  taught  people  that  disease  is  not  a  Provi- 
dence, but  neglect  of  the  laws  of  health,  only  to  be  contended  against  bn 
due  observance  thereof ;  that  epidemics  are  preventible,  and  that  nin  wii! 
not  fall  without  the  necessary  atmospheric  conditions  for  its  precipiutiOa. 
Take  all  these  reflex  results  of  the  new  system  of  education,  couple  tbes 
with  the  direct  phj'sical  pursuits  of  science,  the  improvement  in  thomo-lft 
of  living,  of  water  supply,  of  drainage,  the  railway,  the  steamship  and  let- 
cgraph  ;  and  compare  the  result  in  the  eftcct  upon  the  one  problem  of  lift 
**  Human  Happiness,"  with  the  best  that  can  bo  said  of  the  old  regimeof 
scholastic  education.  It  is  the  comparison  between  the  electric  lighti&i 
a  candle. 

What  future  developments  science  has  in  store  for  us,  it  would  bowa 
to  forecast  with  any  attempt  at  details.  Wo  know  that  a  vasi  amounts 
mains  to  be  done,  f'o  long  as  an  ideal  condition  of  society  beckons  osoi 
There  is  still  an  incalculable  amount  of  want,  and  misery,  and  suffering, ii 
the  worM  ;  m- hole  communities  in  ignorance,  and  many  unadjusted  qucstioM 
between  labor  and  capital.  What  is  known  as  social  science  is  just  b(^- 
Jiing  to  take  form,  and  a  host  of  problems  growing  out  of  it  are  to  h 
worked  out.  The  great  work  of  the  new  educational  system  in  thcfutoi 
will  be  the  training  of  men  to  grapple  scientifically  with  these  social  pro^ 
lems  in  all  their  complex  relations,  political  and  physical,  and  to  sow  broad- 
cast among  the  pooi)Ie  the  idea  of  causation.  That  things  proceed  not  If 
chance,  but  by  law.  that  out  of  nothing,  nothing  comes,  that  there  can  be 
no  elloct  without  a  cause,  and  that  the  operations  of  nature  arc  conducied 
according  tu  a  sy.stem  instituted  when  matter  was  formed  and  force  orij- 
nated.  In  physical  matters,  it  is  hardly  probable  that  the  world  will  ever 
see  again  such  startling  discoveries  as  those  which  have  fallen  tothclolo( 
this  century.  The  spirit  of  th<)  *•  new  education  "  will  extend  its  benefit 
and  in  the  end  carry  them  to  people  yet  to  be  civilized.  It  willscndonl 
more  workers  in  2)hysical  fields  than  ever  before,  but  their  work  willC')a' 
sist  in  the  deveIoi)ment  of  details,  and  in  the  careful  scrutiny  of  the Ij- 
paths  that  the  past  revolutionary  discoveries,  so  to  speak,  have  opened » 
Of  such  work  there  will  be  an  endless  amount,  indi-jations  of  whichat* 
seen  in  the  number  of  in  vestigators  in  special  lines  of  research,  which  fron 
past  ex])erience  we  may  expect  will  be  sub-divided  from  time  to  timcint* 
still  other  special  fields  of  study,  as  material  accumulates.  Civilized 
tions  have  insensibly  adopted  a  system  of  divided  labor,  as  a  maltofc' 
economy  partly,  but  principally  because  it  has  been  forced  upon  thomlf 
the  limitation  of  human  powers.  The  system  is  not  without  its  disadvant- 
ages, however,  in  that  the  specialist,  devoted  to  one  class  of  ideas,  isaptw 
lose  sight  of  the  relativity,  of  all  knowledge,  and  to  elevate  into  a  fictitioW 
importance  the  study  he  may  have  in  hand.  Like  the  aged  German  pn- 
fessor  wiio  had  hut  one  regret  on  hi>  death-bed,  and  that  was  that  hehal 
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been  spared  a  few  years  longer  to  complete  his  investigations  of  the 
reek  particle  a,  to  the  study  of  which  he  had  devoted  his  life.  The  most 
r-reaching  consequence  of  the  general  acceptance  of  the  scientific  meth- 
.  of  investigation,  and  the  latter  day  broadening  of  its  scope,  is  its  effect 
»on  such  speculative  and  practical  questions  regarding  life,  as  have  pro- 
□ndly  interested  men  from  earliest  times.  It  is  pretty  plain  to  most 
inking  men,  that  the  idea  of  intellectual  freedom  is  spreading  among 
Itured  nations,  and  with  it  a  broad  humanitarian  view  of  men's  relations 

each  other.  Under  the  light  of  science,  old  landmarks  are  being  swept 
ray  with  a  remorseless  hand,  and  doctrines  and  ideas  that  once  seemed  as 
I  changeable  as  the  everlasting  hills  are  being  questioned  with  a  pene- 
:4ting  earnestness.  "What  were  supposed  to  be  historical  facts  are  either 
^covered  to  be  no  facts  at  all,  or  must  be  so  modified  in  their  interpreta- 
>nj  a-^  to  have  an  entirely  new  significance.  Opinions  are  formed  more 
>wly  now  than  of  old,  just  in  proportion  as  the  amount  of  evidence  to  bo 
sighed  is  so  much  greater  now  than  them.    History  must  be  re-reviewed 

the  light  of  modern  discoveries,  which  have  followed  each  other  during 
e  last  quarter  of  a  century,  so  thick  and  fast  as  to  task  the  intellectual 
•engih  of  a  generation  to  arrange  and  classify  in  their  scientific  bearings, 
lerc  are  more  gifted  men  than  ever  before,  more  specialists  in  every  realm 

human  thought,  and  more  searchers  after  truth,  who,  in  all  parts  of  the 
>r]d.  are  accumulating  facts  and  data,  on  which  the  generalizations  of 
tare  philosophers  are  to  be  based.  So  far  as  new  discoveries  and  methods 
ar  upon  material  matters,  our  only  interest  is  one  of  present  use.  "We 
ice  a  new  idea  to-day,  only  to  throw  it  off  to-morrow  for  one  better  adapt- 
to  our  needs,  and  so  advance  from  day  to  day  to  greater  prosperity  and 
mfort.  But  when  we  come  to  estimate  the  effect  of  new  ideas  and  dis- 
veries  upon  speculative  matters,  and  apply  the  modern  scientific  method 

analysis  b}'  induction,  we  shrink  from  the  inconociasm  thereby  involved 
d  ofutn  deliberately  shut  our  eyes  with  fltubborn  persistence,  rather  than 
ntemplate  for  an  instant  the  possibility  of  error  in  the  cherished  teach- 
es of  our  youth,  or  in  the  convictions  of  mature  age.  This  is  perfectly 
.man,  is  therefore  natural,  and  should  not  involve  the  calling  of  hard 
me>.  Being  natural,  this  tenacity  in  matters  of  opinion,  or  of  convic- 
►ns  having  all  the  force  of  truth,  play  an  important  part  in  the  scheme 

intellectual  development,  must  be  weighed  as  a  factor  thereof,  and  not 
iated  simply  as  an  obstinate  superstitious  phase  of  human  nature  to  be 
nished  by  cynical  sneers.    Whatever  may  be  the  outcome  of  what  may 

termed  an  age  of  intellectual  unrest,  through  which  we  are  traveling, 
e  thing  we  can  take  calm  contentment  in,  and  that  is  in  the  final  exalta- 
m  of  truth,  which  is  the  highest  aim  of  science.  That  end  may  be  a  long 
ly  otf,  but  so  surely  as  all  nature  is  subject  to  the  law  of  development  and 
an go  in  some  form,  so  surely  will  some  future  generation  attain  the  beati- 
ile  of  perfect  intellectual  rest.  If,  indeed,  we  ourselves  do  not  find  it 
yond  the  experiences  of  this  life — the  mysteries  of  which  neither  tho 
emist's  crucible  nor  the  biologist's  microscope  can  solve. 


itentlemeii  of  the  gradnating  dase.  as  a  practieiDg  mejaber  of 
cho&en  profeseioii,  I  may  bo  permitted  to  extend  to  you  the  welcome  of 
low&hip.    You  have  entered  the  profession  of  eivi!  engineer  At  itlm 
peciiiiar  depreission  in  all  inattere  pertaining  to  public  workii,  milwm 
Kintmlafturea — and  have  added  to  the  memberfi  of  a  profession  fnlUIm 
to  ovcrflowingp    It  rauet  be  admitted  tbat  purely  proteesional  pmticf " 
not  a  very  encouraging  outlook  to  those  whose  affiliationB  are  mimln 
to  have  positions  provided  for  them.    In  times  of  great  public  6m. 
such  m  have  followed  the  commercial  world  for  the  last  four  5^ear^.the 
gineer  is  the  one  to  first  feel  the  blow,  and  ihu  last  to  recover  in  mm 
ppoeperity.    His  office  in  one  of  disbursement,  which  £ippears  *«o  directly 
the  expense  side  of  the  ledger,  tbat  it  usually  overshadows  iht  iodi 
benefits  with  which  it  should  be  credited  on  the  Qthcr  Bide  of  the  iicio 
lie  would  be  a  rash  man  to  prophesy  a  new  era  of  such  prosperity  a* 
thought  wo  had  previous  to  73.    How  far  this  prosperity  will  pi 
have  been  real,  it  is  difficult  to  say^  until  all  the  loose  ends  ai  • 
antl  the  balance  sheet  finally  struck.    Jnat  at  present  the  civjlu.. 
of  the  world  are  in  possession  of  enormous  productive  capacities  ia  ft 
partments  of  manufactures,  apparently  far  in  excesa  of  their  ro^  - 
luarkets.    Transportation  facilities  seem  to  have  fully  kept  pace  wtlh 
manufacturing  developments,  ani  their  extension  at  this  time  does  m\  * 
out  a  very  enticing  prospect  to  capital — at  least  in  undertakings  of 
magnitude.    It  i«  hopeless  to  expect  a  speedy  rectification  of  the  lost 
librium  between  supply  and  demand,  or  that  it  will  be  restored 
further  financial  suflfering.    New  markets  must  be  sought  in  tind* 
countries,  and  population  must  increase  to  a  greater  or  less  extent  16  wt 
what  the  United  States,  England,  France  and  Germany  are  now  capib 
producing.    Until  the  balance  is  restored^  prices  will  rule  low,  coiupeti 
will  be  fierce,  bankruptcies  will  be  frequent,  and  capital  will  accumtiii 
financial  centers  in  safe  depositories,  at  low  rates  of  interest,    I  mu^i 
fees  that  the  picture  presented  is  not  an  encouraging  one  for  the  risiBts; 
eration,  but  an  early  acceptan'^e  of  the  situation  is  certainly  philosopb' 
if  not  agreeable.    My  object  in  alluding  to  such  matters  on  this 
is  to  disabuse  your  minda  of  any  ideas  you  may  have  formed  ofuLc^iri 
reenmption  of  constructive  activity  in  new  w^orks,  which  would  give 
pic  scope  to  your  professional  ambition;  and  lurther»  to  inriicate  iht^ 
tion  that  I  conceive  to  be  the  one  where  such  an  educational  training 
given  by  the  Eensselaer  Institute  will  prove  of  value,    I  allude  to  tb 
gion  of  economies,  the  obtaining  the  most  out  of  the  least.    In  timef^  *>f 
prices^  when  prices  are  abnormally  large,  the  idea  of  profit  by  sa^i 
apt  to  be  overlooked.    On  the  other  hand,  when  prices  are  low,  the  q 
tion  of  any  profit  at  all,  is  a  matter  alm^st  entirely  of  savings  The 
facturer,  the  merchant  and  transporter,  are  all  asking  themselves,  t<» 
large  a  price  they  can  charge  for  the  commodities  in  which  they 
for  services  rendered,  but  what  is  the  lowest  pofisible  price  for  xvK' 
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mmoditiofl  or  services  can  bo  afforded.  Such  questions  involve  a  multi- 
ie  of  details,  and  it  is  jast  here  where  scientifically  trained  men  have  a 
^e  field  before  them.  The  economical  organization  of  labor,  the  perfec- 
B  of  machines,  the  prevention  or  utilization  of  former  waste,  the  rectifi- 
ion  of  past  constructive  blunders — are  all  questions  of  legitimate  scien* 
c:  study,  which  invested  interests  are  rapidly  recognizing.    The  econom- 

of  transportation,  the  management  of  railways  and  canals,  are  subjects 
Lt  will  repay  the  profoundest  study,  and  in  these  directions  the  field  for 
rilliant  professional  reputation  is  most  enticing.  There  are  numberless 
ced  questions  and  unsolved  problems  in  connection  with  transportation 
t.ter8,  that  only  scientific  methods  of  thought,  coupled  with  practical  ex- 
'ience  and  observation,  can  grapple  with.  Ex-President  Grant  is  cred- 
\  with  the  remark,  that  certain  public  men  had  the  misfortune  to  begin 
ir  career  as  major-generals.  There  is  a  world  of  wisdom  in  the  remark^ 
matter  what  its  source,  or  to  whom  it  applies.  It  is,  indeed  a  misfort- 
>  to  rise  in  the  world  more  rapidly  than  one's  knowledge  and  cxperi- 
c  warrant.  Let  me,  as  a  matter  of  advice,  caution  you  against  the  am- 
^on  of  getting  ahead  too  fast.  All  the  schools  in  Christendom  cannot 
«  the  place  of  experience.    They  can  at  best  only  prepare  and  furnish 

mind,  so  as  to  make  experience  scientifically  usable.  It  is,  therefore, 
I  in  fact  necessary,  for  a  professional  beginner  to  start  low  in  the  ranks, 
.hat  he  may  be  familiar  with  the  manner  in  which  things  are  done,  if  ho 
»  expects  to  take  a  high  position  in  the  command  of  men,  and  in  the 
Dagement  of  things.  In  other  words,  he  must  know  how  things  are 
le,  before  he  can  instruct  others  to  do  them.  In  conclmsion,  let  me  re- 
id  you,  that  you  go  forth  under  the  standard  of  an  Alma  Mater  that  has 
do  a  record  in  almost  every  state  in  the  Union — see  to  it,  that  in  your 
i«  and  practice,  you  honor  her,  as  she  this  evening  honors  you. —  Van 
9trand^s  Engineering  Magazine, 
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Paris,  September  1st,  1877. 
^Ictoorology  is  the  least  known  ot  the  sciences,  and  any  progress  re- 
tly  made  therein — and  it  is  much — is  to  destroy  many  ideas  hitherto 
eived  as  exact.  The  subject  was  so  near  us,  observations  were  so  fa- 
lar  that  we  concluded  to  exclude  remote  causes.  Some  hiws  were  found 
be  contradictory,  and  deductions  more  apparent  than  true.  It  is  only 
V  that  we  begin  to  observe  that  solar  spots  have  connection  with  the 
Uher,  and  to  suspect  the  stars  as  producing  variations  in  the  atmosphere. 

must  elsewhere  than  on  the  surface  of  the  earth  pcvk  the  explanation 
these  disturbances; 
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The  spots  on  tbe  eun  arc  bo  gigantic,  so  enormous,  that  tho  earth  m 
pass  through  one  of  them  without  ever  producing  a  shadow.   These  8 
continuing  several  weeks  and  sometimes  months,  servo  as  data  for  cak- 
ing the  sun  s  rotation  on  itself.    During  forty  years  M.  d'Anhalt-Di 
has  noted,  day  by  day,  the  sun's  spots  :  he  found  they  varied,  the  maxi 
and  minimum  being,  in  a  sense,  periodical.    Contemporaneously  with  \ 
observations.  General  Sabine  observed  the  variations  of  the  magnetic  iie 
•Ordinarily,  the  latter  varies,  more  or  less,  towards  the  cast  or  west, 
these  sudden  variations,  almost  nervous-like  in  their  deviations,  have 
remarked  to  "be  greatest  when  the  spots  on  the  sun  are  most  numerous. 
Wolf,  of  Zurich,  after  twenty-five  years'  observations,  corroborated 
parailelisni.  Also,  photos  of  the  sun  have  revealed  the  unexpected  an 
explicable  fact  that  when  Venus  and  Mercury  are  between  the  sun  an* 
«arth  the  solar  spots  diminish  in  size,  but  resume  their  primitive  dimen 
when  these  planets  recede  into  the  distance.    The  same  results  have 
noted  when  Venus  and  Jupiter  or  Venus  and  Mercury  are  in  the 
degree  of  latitude  in  tho  zodiac,  that  is  to  say,  in  conjunction. 

The  magnetic  needle,  as  just  stated,  undergoes  variations,  more  oi 
abrupt,  fbllowin:;  the  greater  or  less  presence  of  the  solar  spots  ;  siniil 
inequalities  in  the  variations  of  the  needle  have  been  detected  as  the  ph 
are  in  conjunction.  Is  it  not  strange,  nay,  wonderful,  to  behold  the 
netic  needle  reflecting  the  movement  of  stars  so  distant  as  Jupiter  ai 
small  as  Mercury  ?  Is  it  not  singular  to  observe  that  needle  oscillate; 
strong!}'  as  .lu])iter  and  Venus  are  in  conjunction,  or  when  Mercur 
preaches  the  sun  ?  Thus  sun  and  planet  act  upon  a  ]»henomenon — the  v 
lions  ot'lho  needle — till  lately  believed  to  be  terrestial.  But  there  is  n: 
it  has  been  observetl  that  the  cyclones  in  the  Indian  ocean  were  great 
])ro})ortion  as  the  spots  on  the  sun  reached  their  maximum  ;  also,  that  l 
is  an  apparent  connection  between  the  solar  spots  antl  the  degree  ot 
peraiure,  and  the  luunidity  of  the  atmosphere.  M.  Broun  affirms  the 
:i  relation,  beyond  doubt,  between  the  revolutions  of  the  sun  and  moon 
the  variations  of  the  needle  and  the  fluctuations  of  tho  barometer, 
these  ])henoniena  seem  to  indicate  that  they  are  not  the  cause,  the  oi 
the  other,  but  the  etiect  of  a  doniinatini^  caune,  up  to  the  ))resent  unkn 

The  extraordinary  curative  properties  of  salicylic  acid  and  its  comi 
lions  has  led  to  its  application  for  the  purposes  of  adulteration. 
I)oisonous  I'uehsine  has  been  used  to  color  wine ;  now  salicylic  acid  is 
ployed  to  ])reserve  it,  but  not  in  the  charitable  end  to  cure  articulate  i 
matisn).  This  new  agent  of  adulteration  is  dangerous,  for  we  are  not* 
certain  about  the  real  properties  of  the  acid.  As  the  latter  *'preser 
wine,  there  is  no  reason  why  it  ought  not  to  be  employed  to  '-salt  '  milk 
butter,  in  fact,  used  everywhere  as  a  ])reventive  of  fermentation  aud  p 
iaction.  Despite  the  measures  taken  in  France  to  protect  the  public  \\i 
it  is  the  exception  to  find  articles  of  food  pure.    Tea  is  so  adulterated ' 
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►ivderod  iron,  which  is  gummed  to  the  leaves,  that  if  a  magnet  bo  thrust 
to  a  package  on  being  withdrawn  it  will  be  found  to  be  covered  with  par- 
ries of  iron — a  metal  not  so  bad  as  copper,  certainly,  and  superior  to 
'psuni,  Prussian  blue  and  black  lead. 

It  is  often  necessary  to  suddenly  augment  the  power  of  marine  steam 
gines.  for  u  short  period.  To  do  so,  the  intensity  of  the  furnace  must  bo 
:rrea5»ed,  and  this  is  effected  either  by  means  of  an  energetic  ventilator  or 
trodueing  a  jet  of  steam  from  the  boiler.  M.  Bertin,  naval  engineer,  pro- 
's the  second  plan,  as  the  first  often  occasions  loss  of  lifo  if  the  door  of  the 
rnace  be  opened  incautiously ;  but  ho  has  [invented  a  machine,  now 
:i  ployed  on  board  the  Kesolute,  frigate,  by  which  blasts  of  compressed  air  are 
cidenly  forced,  by  means  of  a  centrifugal  ventilator,  through  the  bottom 

the  furnace.  The  combustion  is  doubled  under  the  transitory  action  of 
c  jet,  and  the  motive  power  increased  in  the  same  proportion.  There  is  an 
errea>o,  also,  of  20  per  cent,  in  the  consumption  of  fuel.  M.  Cailletet,  to 
lom  we  are  indebted  for  the  invention  of  burning  the  gases  which  escape 
>m  onlinary  fires,  has  effected  the  same  for  the  gases  of  the  chimneys  of 
4.nufa<:turies,  utilizing  the  heat  generated  by  their  combustion.  The  gases 
the  forges  of  Cheneciere,  which  escape  from  the  furnaces,  pass  under  a 
iler  :>0  feet  long,  which  they  heat,  then  they  pass  into  a  fire-brick  cham- 
*•  containing  a  metal  box,  inside  of  which  are  thin  plates  of  metal  that  the 
^cs  maintain  at  the  required  temperature. 

The  •writer's  cramp"  is  so  called,  doubtless,  because  it  is  neither  a  cramp 
r  j>eeiiliar  to  penmen.  It  is  an  impotence,  resulting  from  a  complete 
scnce  of  harmony  between  the  muscular  and  the  cerebral  movements.  A 
rson  suddenly  feels  he  cannot  write,  though  his  hands  are  capable  of  all 
her  work  not  requiriuQ  excessive  precision  ;  often  the  i)en  falls  from  the 
igcrs  or  involuntarily  lif\s  itself  up  in  the  air,  when  the  writer  must  await 
>  good  i)Ieasure  to  descend  before  commencing  another  word.  The  disease 
fty  be  considered  as  incurable,  and  the  afflicted  ought  to  consider  himself 
ippy  if  able  to  write  with  the  left  hand.  The  *'piano  cramp"  is  due  to  the 
tnc  cause,  performers  being  suddenly  unable  to  continue  touching  the 
^ys.  Often  the  disease  in  this  case  manifests  itself  in  the  front  part  of  the 
>per  portion  of  the  arm.  M.  Onimus  attests-  that  the  affection  is  not  un- 
mmun  with  violinists,  and  the  clerks  ot  the  Morse  telegraph  not  only 
fFcr  in  the  same  way  in  their  fingers,  but  along  the  whole  arm.  A  tailor, 
hen  he  commenced  to  sew,  noticed  his  arm  turning  inward,  and  fencing- 
asters  can  observe  the  same  phenomenon  with  their  swords,  although,  in 
*th  cases,  the  arm  is  capable  of  perfectly  executing  every  other  kind  of 
ork.  A  cobbler  suffered  so  much  from  these  contractions  that  they  affected 
JS  neck  and  face,  causing  him  involuntarily  to  make  the  most  hideous 
'imaces.  The  feet  also  can  be  attacked.  Duchenne  quotes  the  caso  of  a 
rncr.  whose  foot  contracted  tiie  moment  he  put  it  on  the  pedal  of*  the  ma- 
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thine.  iliouL'h  lhai  ineihber  was  oxcellent  for  every  other  fanction.  The 
'Manrer  s  i;rami> '  is  only  another  form  of  the  Ham c  effect.  An  enthusiastic 
(Jcr^'yizian.  in  order  to  lead  the  >inging  in  his  church,  learned  to  play  the 
ophicleide  :  he  exhibited  so  irreal  a  passion  for  the  instrument  that  when  he 
jierformed  he  «;xecuted  such  serpentine  contortions  as  to  provoke  laughter 
in  his  flock'.  I>uchi.'nne  was  of  the  opinion  tliat  the  disease  is  produced  by 
an  exce-isivo  cxoiiemenl.  or  llie  exhaustive  exertion  of  certain  m«^cula^ 
junctions,  produ>-inir  a  tuo  considerable  nerve  discharge,  and  hence,  con- 
trartion-i.  Professor  Bouilland  is  of  the  opinion  that  the  malady  has  it» 
starting  point  fr^m  the  nervous  centre  (»f  the  brain,  -which  commands,  asi* 
Wfll  known,  liiany  movements,  as  those  of  the  eye,  speech,  and  writingi 
The  "cramp"  is  then  simply  a  paralysis;  it  is  sometimes  aceompanied  by 
tlie  ]os«i  <d*speiNdi  and  the  power  to  read.  The  Professor  quotes  the  ca^eof 
a  ■■ivil  ent^ineer,  who  lost  the  power  of  speech  and  writing,  3'et  could  read 
mentally.  As  jdiysiological,  man  is  in  duplicate,  if  the  left  hemishphereof 
the  brain  refuses  to  act  with  the  movenwnts  of  written  language,  the  right 
hemisphere  will  be  found  generally  intact  an«i  capable  of  commanding  the 
left  hanti  to  function. 

M.  IManehard  explains  the  apparent  anomaly  why  an  insect,  after  under- 
going all  its  metamorphoses,  becomes,  on  reaching  the  adult  or  leaving:  stage,* 
enormously  larger  than  the  chrysalis  in  whicli  it  was  contained.  It  is  nrf 
the  air  introduced  into  the  breathing  tubes,  as  De  Belleyne  believes,  bnttha 
ii'.sect  breathes  the  air  by  its  mouth,  filling  its  digestive  tube  with  this  aras, 
wiiich  sends  the  blood  towards  the  circumference  of  the  body,  ohtainingj 
tiius  ineehanir  jiUy  the  un])lailing  of  its  wings  and  the  normal  swellinirof 
its  body.  I 

The  discovery  of  an  ante-diluvian  elejihant  by  some  Siberian  ti^iurmen,  ' 
wlu)  were  alile  to  eat  some  ot  its  flesh,  draws  attention  to  the  question  -Iiow 
<lid  these  mammoths  come  there?  "  The  general  idea  is  that  at  ono  time 
the  iiorlherii  regions  enjoyed  a  tropical  tem])erature,  which  some  cr.tiKlysra 
rhanged.  M.  Boyle  is  of  a  difl'erent  opinion  ;  the  elephants  thus  found  trom 
tliiie  l<)  lime  in  Siberia,  have  neither  lived  nor  die<l  in  that  region.  At  tho 
ep()<  h  ot"  the  great  cataclysms  they  were  trans])orted  by  strong  currents  of 
Wilier  Irorn  the  Jlinialaya  as  far  as  Siberia,  where  they  were  slopped  and 
iiiihe(ldt.'d  in  the  i<'e.  This  trans))ort  would  not  have  been  of  long  duration, 
'i'he  ele]diants  were  very  numerous  at  that  period;  all  were  not  carried 
norliiward,  as  many  remaine<l  tii  route,  as  their  bones  and  tusks  testily.  In 
Cliiiia  the  ivory  em])loyed  is  iliat  of  the  fossilized  tusks  of  extinct  mam- 
nn  ths.  rxi  i'lleiit  for  sculj)turing  purposes,  and  Hnglish  and  American  lislier- 
nien  wjj.)  go  tiir  iiurth.  haul  uj)  with  their  nets  many  of  the-^e  tusks,  which 
are  Ivimwii  in  rommerce  as  "los.vilized  ivory.*" 

vl.  !  »aul>i'ee  ha»*  ma<le.  since  some  years,  meteoric  stones  his  special  study. 
\Vhi;t  l:;;s  jTmlurrd  u|i<)ii  ihe  Iragmcnls  ihnse  erosions  ami  fissures^  which 
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•c  ihc  distiDCtivc  features  of  aerolites?  31.  Daubrcc  asserts,  from  repeated 
iperiments  upon  metallic  surfaces  with  gunpowder  and  dynamite,  he  has 
oduced  the  same  cavities  as  in  the  aerolites,  and  which  are  simply  due  to 
c  expansion  of  compressed  gases.  The  honey-comb  surface  ot  these  mete- 
Ltes  is  then  not  duo,  as  is  commonly  supposed,  to  the  scaling  off  by  the 
equal  expansion  of  these  extra  terrestrial  bodies.  M.  Daubree  has  pro- 
ced  the  same  characteristics  on  iron  and  zinc.  The  pressure  which  our 
Tiosphero  exercises  on  these  bodies,  on  their  arrival  within  its  influence, 
very  great,  as  they  enter  at  a  rapidity  of  over  60  miles  a  secogd ;  hence, 
e  fragmentation  of  the  aerolite,  its  successive  explosions,  its  breaking  up 
:o  a  shower  of  tiny  stones,  or  assuming  the  appearance  of  a  "swarm."  As 
JSC  bodies  have  to  support  a  pressure  of  3,000  atmospheres,  their  incande- 
^nce  is  as  natural  as  the  fusion  of  their  surfaces. 

M.  Menier  draws  attention  to  pulverization  of  manures  and  of  soils,  as 
mulating  the  action  of  each.  Pulverizing  often  moderates  most  com- 
Jtely  the  properties  of  bodies  in  flavor,  odor  and  color.  Sugar,  too  finely 
vrderod,  loses  too  much  of  its  saccharine  qualities,  takes  an  odor  of  cara- 
»1  and  a  taste  of  starch.  The  more  carbon  is  finely  divided,  the  more  it  is 
Lcaceous  as  a  deodorizer  and  disinfectant ;  hence,  why  animal  black  is  In 
crh  request  as  a  filter  in  sugar  refineries.  The  finer  the  body,  also  the 
>rc  rapid  the  dissolution,  because  a  greater  surface  can  bo  acted  upon  by 
iter  or  acid  ;  hence,  why  powdered  feldspar  is  a  manure,  by  yielding  its 
Lash,  ground-fossil  bones  and  phosphates.  By  pulverizing  the  soil,  the 
•mcr  discounts  the  work  of  time,  and  by  doing  the  same  for  manures,  ho 
Ips  the  efforts  of  the  roots. — P.  C. 
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SPECTROSCOPIC  DISCOVERY  OF  OXYGEN  IN  THE  SUN. 

Celestial  chemistry  has  taken  another  stride  forward.  In  a  paper  recently 
i»d  before  the  American  Philosophical  Society,  and  printed  in  the  American 
urnal  of  Science  and  Arts,  Dr.  Henry  Draper  announces  the  discovery  of 
ygen  gas  in  the  sun,  the  fact  being  arrived  at  and  verified  by  a  long  course 
spectroscopic  observations. 

Viewed  in  any  of  its  numerous  aspects,  this  discovery  is  of  immense 
teresi.  Whether  as  an  extension  of  our  knowledge  of  solar  physics,  solar 
cmistry,  and  the  nature  of  the  spectrum  itself,  or  as  throwing  further  light 
»on  the  constitution  of  the  universe  ;  whether  as  bearing  upon  cosmical 
corics  that  have  attracted  much  attention,  or  as  a  triumph  over  the  diffi- 
Ities  of  complicated  experiment,  or,  finally,  as  an  illustration  of  hereditary 
nius  in  science,  where  a  line  of  research  opened  brilliantly  by  the  tat\\<5^^ 
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nearly  hull'  a  ceiitary  ago,  has  been  ])ur8ned  with  equal  brilliancy  lo 
crowning  result — however  regarded,  thin  exploit  of  the  younger  Draper 
command  unqualified  admiration. 

As  has  been  repeatedly  shown  in  our  pages,  the  early  Draper  was  one 
oarlyand  most  successful  explorers  of  the  chemical  relations  of  the  luni 
spectrum.  lie  was  a  pioneer  in  this  line  of  investigation,  and  the  tii 
make  extensive  use  of  photography  in  this  branch  of  research  ;  and  \\ 
yo  far  in  advance  of  his  time,  that  his  discoveries  were  totally  unapprec 
But  he  furnished  the  fortunate  men  who  followed  him  with  their  tooUu 
the  splendid  harvest  of  spectroscopic  discovery,  which  has  so  imprei^st 
world  during  the  last  eighteen  years.  We  have  never  had  any  doub 
history  would  set  all  these  things  right,  but  the  venerable  doctor  will  a 
rate  be  easy  in  tlie  assurance  that  the  sceptre  has  not  departe«i  fro 
family. 

When  it  was  established  that  the  light  emitted  by  vaporized  and  i 
descent  bodies  gives  spectra  by  which  they  may  be  identified,  the  i)a 
was  rapid  to  the  discovery  of  chemical  substances  by  the  analysis^  of 
A  study  of  the  spectra  of  the  sun  and  stars  soon  gave  evidence  that 
contained  forms  of  matter  with  which  we  are  familiar  upon  earth.  A 
metals,  for  example,  in  a  state  of  luminous  vapor,  yielded  bright  lii 
the  spectrum  so  distinctive  in  each  case  that  there  was  no  possibil 
mistaking  them.  When  these  were  carefully  mapped  and  compared 
the  spectra  from  the  sun  and  stars,  such  a  startling  mass  of  coincidence 
at  once  disclosed,  that  there  was  no  escape  from  the  conclusion  of  a  eoi 
cauHality,  or  that  these  metals  exist  also  in  the  wtellar  bodies.  Tlier 
but  one  serious  ditticulty.  The  Ww.a  obtained  by  the  combust n.»n  c 
the  metals  were  brjght  and  colored,  while  the  corresponding  line?  i 
solar  and  stellar  spectra  were  all  dark.  Kirchhotf  resolved  the  difticu 
by  showing  how  the  bright  lines  may  become  dark  lines  by  absor 
iu  such  conditions  as  the- celestial  bodies  furnish ;  and  it  was  thu:?  not 
established  as  a  fact  that  there  are  various  terrestrial  metals  in  thesu; 
stars,  but  their  mode  of  manifestation  was  brought  into  complete  liar 
with  theoretical  requirements. 

The  nebular  hyi)0thesi6,  which  had  been  growing  for  a  century 
which  assumed  the  origin  of  all  the  bodies  in  the  solar  system  from  a 
mon  nebulous  source,  was,  of  course,  at  once  and  profoundly  affected  b 
new  revelations.  It  was  proved  that  there  are  common  elements  extens 
diHtributed  among  celestial  bodies,  which  confirms  the  hypothesis  that 
have  a  common  origin.  Not  only  was  there  new  and  positive  proof  o 
oxintence  of  nebulous  matter  in  the  celestial  spaces,  but  the  ultimate  elen 
of  wliivh  material  Nature  is  constituted  were  shown  to  be  universal,  anc 
nt^buiar  hypothesis  was  thus  strongly  confirmed.  Yet  a  diflicultyat 
uroKv.  that  thefmain  predominant  elements  terrestrial  Nature  were 
found  l«»  exist  in  the  sun  and  stars.  The  evidence,  of  course,  was  nega 
but  il  wuv  hold  by  many  to  be  wei^rhty,  in  disproof  of  the  nebular  tli>oti 
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the  non-metallic  elements,  it  was  said,  which  form  the  principal  part  of* 
restrial  objects,  do  not  exist  in  the  sun,  the  derivation  of  that  body  and  of 
encircling  planets  from  the  same  primeval  source  is  impossible.  Dr.. 
fiper  has  now  proved  that  oxygen  in  large  proportions  exists  in  the  sun 
ad  probably  nitrogen  also) ;  and  his  discovery  can  therefore  only  be 
^-arded  as  lending  further  and  more  powerful  confirmation  to  the  nebular 
pothesis. 

l)r.  Draper's  paper,  in  the  American  Journal  of  Science  and  Arts,  is  accom- 
nied  by  an  illustrative  diagram,  which  brings  the  demonstration  before- 
5  eye  of  every  reader.  It  exhibits  the  spectrum  of  the  sun,  and  that  which 
produced  from  air,  so  juxtaposed  that  the  fact  and  the  extent  of  the  iden- 
y  of  the  lines  in  the  two  representations  are  seen  at  a  glance.  The  matching 
lI  identification  are  even  more  complete  than  they  were  in  the  original' 
periments  of  Kirchhoff  with  the  metals,  for  here  it  is  not  necessary  to  in- 
Ice  a  theory  for  the  unification  of  bright  and  dark  lines  ;  the  bright.lines 

the  spectrum  of  oxygen  being  continuous  with  the  bright  lines  of  the 
ar  spectrum.  It  is,  indeed,  because  the  solar  oxygen  reveals  itself  by 
ght  lines  that  these  have  not  been  earlier  detected,  as  they  have  been 
LSked  and  concealed  among  the  unoccupied  luminous  spaces,  between  the 
rlc  lines  that  have  hitherto  been  the  main  objects  of  attention. 

Dr.  Draper  has  been  occupied  for  several  years  with  this  investigation — 
fact,  he  has  grown  into  it.  Besides  his  inherited  aptitude,  and  life-long 
fining  in  this  delicate  line  of  manipulation,  and  his  thorough  familiarity 
ththe  peculiar  difficulties  of  these  investigations,  his  work  could  only  have- 
i^ome  successful  by  means  of  a  combination  of  appliances,  some  of  which 
i  only  lately  available.  His  task  was  to  produce  a  gas  spectrum,  and 
tintain  it  at  a  brilliancy  which  would  admit  of  its  being  photographed 
^ngside  of  that  of  the  sun  itself.  Oxygen  is  made  incandescent  by  elec- 
csity.  The  most  ample,  steady,  and  sustained  command  of  this  agent  was 
ferefore  indispensable.  This  was  secured  by  the  Gramme  machine,  a- 
'»iamo-electric  engine  connectedwith  a  large  induction-coil  and  a  battery 
Xeyden-jars.  The  impulse  was  furnished  by  a  Brayton  petroleum-motor, 
^ich  ^xan  be  started  with  a  match,  comes  to  its  regular  speed  in  less  than 
ainute,  and  preserves  its  rate  entirely  unchanged  for  hours  together."  This 
^«  belted  to  the  Gramme  machine,  which,  at  its  usual  rate  of  running,  gave 
ten-inch  sparks  per  minute.  This  "torrent  of  intense  electric  tire/' 
KiBisting  of  twenty  ten-inch  sparks  per  second,  was  passed  through  Pluck- 
's tubes,  containing  oxygen,  the  spectrum  of  which  is  thrown  upon  u 
r^sitive  photographic  surface,  while  the  solar  spectrum  is  formed  beside  it, 
d  both  are  fixed  together  upon  the  tablet.  The  embarrassments  of  the 
Vestigation  are  thus  referred  to  in  Dr.  Draper's  paper  : 

"This  research  has  proved  to  be  more  tedious  and  difficult  than  would 

supposed,  because  so  many  conditions  must  conspire  to  produce  a  good 
otograph.  There  must  be  a  uniform,  prime-moving  engine  of  two-horse 
wer,  a  dynamo-electric  machine  thoroughly  adjusted,  a  larj^e  RuUmViiCi^ 
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with  its  FoiKTiult  break  in  the  bcjit  order,  a  battery  of  Leydcn-jars^care- 
lully  proportioned  to  the  Pliicker's  lube  in  U30,  a  hclio8tat,  which  of  course 
involvet*  clear  su^^hine,  an  optical  train  of  slits,  prisms,  lenses,  and  camera 
well  fociLsod,  and,  in  addition  to  all  this,  a  photographic  laboratory  in  s?uch 
complete  condition  that  wet,  sensitive  plates  can  bo  prepared  which  wiil 
bear  an  exposure  of  fifteen  minutes  and  a  prolonged  development.  Ithw 
been  difficult  to  keep  the  Pluckers  tubes  in  order;  often  before  the  first 
exposure  of  a  tube  was  over,  the  tube  was  ruined  by  the  strong  Levdcn 
sparks.  Moreover,  to  procure  tubes  of  known  contents  is  troublesome.  For 
example,  my  hydrogen-tubes  gave  a  spectrum  photograph  of  fifteen  lines. of 
which  only  three  belonged  to  hydrogen.  In  order  to  be  sure  that  none  of 
these  were  new  hydrogen-lines,  it  was  necessary  to  try  tubes  of  varioni 
makers,  to  prepare  pure  hydrogen  and  employ  that,  to  examine  the  5pe^ 
trum  of  water,  and  finally  to  resort  to  comparison  with  the  sun." 

In  regard  to  the  significance  of  the  inquiry  in  relation  to  spectroscopic 
study,  Dr,  Draper  remarks : 

•'We  must,  therefore,  change  our  theory  of  the  solar  spectrum,  and  no 
longer  regard  it  merely  as  a  continuous  spectrum  with  certain  rays  aln 
sorbed  by  a  layer  of  ignited  metallic  vapors,  but  as  having  also  bright  lin«i 
and  bands  superposed  on  the  background  of  continuous  spectrum.  Snchi 
conception  not  only  opens  the  way  to  the  discovery  of  others  of  the  non* 
metals,  sulphur,  phosphorus,  selenium,  chlorine,  bromine,  iodine,  fluorine; 
4  arbon,  etc.,  but  also  may  account  for  some  of  the  so-called  dark  lines.  by 
regarding  thorn  as  intervals  between  bright  lines."--Po7)w/^r  SclenCf?  MontMjj, 


LEATHER  NOT  A  CHEMICAL  COMPOUND.  ] 

Chemistry,  though  it  is  not  exceptional  in  that  respect,  is  a  science  inJ 
which  wo  are  continually  unlearning  as  well  as  learning.     It  was  formerlyi 
liolieved,  and  the  text-books  still  assert,  that  leather  is  a  true  chemical  com- 
bination forniod  by  the  hide  and  the  astringent  matter.    The  researches  of 
Knapp  have  thrown  new  light  upon  this  question,  proving  that  leather  cani 
not  possibly  bo  a  chemical  compound.   lie  has  succeeded  in  making  leather^ 
without  any  tanning  matter  by  merely  driving  the  water  out  of  the  porei- 
oi  the  hide  by  means  of  chloride  of  calcium  and  anhydrous  ether,  andhe-i 
has  then  reconverted  this  leather  into  its  original  state  of  hide  by  leaving  it  to 
steep  in  water.     The  experiments  of  Knapp  show  that  in  tanning,  the  i 
special  agent  are  not  absorbed  by  the  hide  in  an  invariable  quantity,  but  1 
that  the  proportions  depend  on  the  degree  of  concentration  and  on  the  na-  i 
ture  of  the  solvent.    To  penetrate  into  the  hide,  to  enfold  the  fibres,  to  ( 
cover  them  with  a  precipitate  by  surface  attraction — this  is  the  only  pari ' 
played  by  the  tanning  principles.    Owing  to  their  presence,  the  fibres  dur-  I 
ing  the  drying  of  the  hide  do  not  form  a  horny  mass,  but  remain  supple  and  i 
rfexible.    Leather  is  a  really  mechanical  mixture,  and  tanning  is  only  a  spc- 
t.'ial  case  of  dyeing — Boston  Journal  o/'  Chemisfrij. 
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ROSES  IN-DOORS  AND  OUT. 

Among  tlio  various  plants  that  can  be  made  to  bloom  in  the  window  dur- 
the  winter,  but  few  give  more  satisfaction,  when  it  does  well,  than  thcr 
*e.    The  New  York  Tribune  tells  how  to  manage  them  so  as  to  make  them 
exceed  : 

Jloscs  may  bo  grown  in-doors  with  very  little  trouble,  and  those  wha 
:1  have  lack  of  knowledge — a  minus  quantity  generally  known  as  <^ bad 
2k.'*    Take  the  precaution  to  first  remove  all  the  foliage,  and  cut  well  back 
ery  portion  of  the  unripe  wood.    The  root  must  never  be  allowed  to  dry 
the  least. 

Prepare  a  little  loamy  soil  from  under  the  sod  of  an  old  pasture,  or  along 
a.dsides,  and  incorporate  with  it  a  portion  of  clean  bar  sand.  A  small 
antity  of  ohl  rotted  manure  will  also  be  beneficial,  though  wo  rely  more 

liquid  fertilizers  applied  while  the  plant  is  in  a  growing  state,  as  that  is 
If  time  only  when  such  stimulant  is  needed. 

In  potting  the  plant  fill  in  an  inch  or  two  of  drainage  (some  writers 
tintain  that  this  is  useless,  but  we  believe  it  to  be  essential  to  perfect 
ulth),  and  then  a  portion  of  the  prepared  soil.  Place  the  roots  in  a  nat- 
^\  position,  do  not  cramp  them,  and  then  fill  in  gradually  the  remaining 
1,  giving  the  pot  an  occasional  shake  to  settle  the  earth  well  in  among 
i  fibres  and  at  the  same  time  press  the  surface  firmly.  As  a  general  rule, 
tuts  thrive  much  better  when  the  earth  is  hard  than  when  left  loose  and 
lit.  The  strawberry,  for  example,  cannot  be  forced  to  advantage  unless 
^  soil  has  been  pounded  firm  before  the  runners  take  root.  After  potting 
^roughly  soak  the  soil,  and  place  the  plant  in  a  cool,  shady  situation  un- 

liard  frosts  set  in,  when  it  may  be  removed  to  a  warm  room. 

One  of  the  chief  points  to  be  observed  in  forcing  all  plants  is  to  perform 
ary  stage  of  the  process  quietly,  always  beginning  in  time  so  as  never  to 
«^y  vegetation,  which  is  invariably  done  at  the  expense  of  vitality. 
^Dt8  must  have  due  time  to  form  fresh  rootlets  in  the  soil  before  the  leaves 
d  young  growth  commence  their  work.  Some  ])eople  put  a  plant  right 
I.  of  the  garden  on  the  approach  of  cold  weather,  and  then  immediately 
*iove  it  to  a  warm,  sunny  window,  often  forgetting  to  water  it  for  a  long 
c^e,  and  of  course  it  presently  becomes  "sicklied  o'er,"  and  droops.  As 
'Varieties-of  roses  for  potting,  one  can  not  go  far  astray  with  the  Teas  and 
inas;  but  avoid  particularly  the  Mosses  and  Hybrid  Perpetuals,  as  these 
H  bloom  but  once  during  the  winter,  and  then  only  sparingly,  and  with 
^  greatest  reluctance.  Such  good  old  standbys  as  the  White,  and  Pink 
^ily,  HermoBa,  Agrippina,  Safrano,  and  Cels,  as  well  as  the  newer  Bon 
^oe  and  Isabella  Sprunt,  are  always  reliable.    Do  not  try  to  do  too  vcv>3.0cv 
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at  first — the  great  blunder  of  beginners.  One  or  two  plants  will  be  e 
to  start  with  ;  another  winter  one  can  launch  out."  But  it  is  well  i 
to  remember  that  a  few  specimens,  even  one  in  fact,  in  perfect  heali 
full  of  bloom,  is  far  more  valuable  than  many  in  an  unthrifty  condi 

A  few  words  in  relation  to  roses  which  arc  to  remain  in  the  open  £ 
over  winter.  It  is  an  excellent  plan  to  head  back  the  more  tender  va 
sovoroly — say  within  nine  or  ten  inches  of  the  ground — and  then 
with  coarse  manure  and  litter  from  the  stables.  But  don't  kill  witi 
nosH;  don't  give  a  coat  of  manure  that  would  cover  the  garden,  and 
the  plant  to  survive.  This  is  almost  certain  death.  The  object  i? 
keep  the  plant  warm,  but  to  preserve  it  cool  and  free  from  the  fluct 
temperature  of  our  trying  winter.  Sudden  freezing  and  thawing  i 
does  the  mischief. 

The  hardier  kinds  need  only  a  little  protection  from  the  sun,  sq( 
afforded  by  a  few  bows  of  evergreens  or  rough  weeds ;  but  it  is  a  n 
to  tie  them  tight.  A  particular  friend  once  i)ut  his  up  nicely  in  co 
dor,  thus  affording  an  excellent  lodgment  for  mice — a  courtesy  whic 
rodents,  with  sharp  ingratitude,  reciprocated  by  eating  up  bushes, 
tion  and  all.  In  every  case  head  well  back,  trimming  out  the  old  wo 
the  nearer  the  ground  the  better;  then  give  each  plant  a  good  fork 
manure,  which  answers  a  double  purpose. 


TO  PROPAGATE  ROSE  SLIPS. 

1.  There  arc  several  methods  of  propagatini^  rose-cuttings,  but 
the  simplest  is  to  strike  them  in  a  saucer  of  sand.  The  wood  to  I 
must  be  of  the  present  season's  growth;  the  small  shoots  arc  j)ref 
These  should  be  cut  into  lengths  of  about  four  inches  (the  exact  siz« 
material),  having  three  or  four  eyes  or  dormant  buds.  There  shouh 
eye  at  the  hottoiu  of  the  cutting,  as  it  is  at  that  j^oint  the  roots  are  o: 
and  not  between  the  eyes.  Procure  some  clean  brown  sand. such  as 
by  builders.  ])ut  it  in  a  saucer,  wet  it  thoroughly,  so  that  it  shall  be 
condition  of  mud,  then  place  the  cuttings  in  side  by  side,  having  pro) 
cut  oft'  their  leaves.  Place  the  saucer  in  the  sun  and  mind  that  it  mu: 
water  several  times  daily,  when  the  sun  is  hot.  The  cutting  will  fori 
is  called  a  "callous"  at  the  bottom,  from  which  the  roots  are  ci 
Three  or  four  weeks  are  generally  necessary  to  get  the  cuttings  well  i 
after  which  they  may  be  carefully  pulled  from  the  sot\  sand  (and  1 
that  it  is  soft,  as  the  roots  are  very  brittle),  putting  them  in  srtiall  ; 
light,  rich  soil,  and  keeping  them  in  a  sunny  place.  Xcvcr  let  them 
for  want  of  moisture.  If  the  pots  can  be  sunk  in  the  ground,  so  mn 
better.  When  the  pot  is  filled  with  roots  the  young  plant  should  be 
to  a  pot  a  size  larger.  All  varieties  of  roses  do  not  root  with  equal 
D08S — the  tea  or  cvcrblooming  roses  being  the  easiest,  and  the  moa 
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)st  difficult.  liOse  cuttings  may  be  struck  at  any  time  of  the  y^jar  and  in  a 
.rm  place,  if  the  wood  is  young.  They  may  be  struck  in  a  tumbler  of 
lid,  washing  the  sand  carefully  out  in  a  basin  when  the  roots  appear, 
e  ••saucer  system"  of  strikinqr  rose  cuttings  is  applicable  to  cuttings  of 
my  plants  which  I  have  failed  with  b}"  the  ordinary  methods.  I  would 
vise  those  who  attempt  it  not  to  be  impatient,  and,  above  all,  not  to  for- 
t  that  the  hot  sun  soon  causes  the  water  in  the  saucer  to  evaporate. — The 
'\ut  Recorder. 


HOME  DECORATION. 

Wcare  pleased  with  the  idea  of  the  Forest  and  Stream  that  people  shoald 
•ovide  grasses  for  bouquets,  and,  as  it  sa3-s,  "Just  at  present  in  meadows 
id  hedgerows  the  different  varieties  of  wild  grasses  can  be  obtained  in 
rfection,  and  they  should  be  much  more  extensively  employed  in  floral 
corations  than  they  are,  for  not  even  the  most  delicate  greenhouse  fern 
II  give  the  same  airy  look  to  a  vase  of  flowers  that  a  few  spikes  of  wild 
asses  will  impart.  It  is  only  a  few  years  since  they  were  first  brought 
to  requisition,  and  ever  since — especially  in  England — their  use  has  been 
adil^'  increasing.  It  is  a  good  plan  to  lay  in  a  store  of  the  different  vari- 
es of  grasses  at  the  present  time  for  use  during  the  winter  months,  when 
?y  cannot  be  obtained  in  the  fields.  In  cutting  them  for  this  purpose 
:h  variety  should  be  tied  in  separate  bunches,  and  care  should  bo  taken 
u  they  are  not  bruised  together ;  for  if  this  is  the  case  when  the  bunch 
opened  each  spike  will  be  found  to  have  dried  in  its  crushed  position,  and 
form  will  thus  be  quite  spoiled  and  its  value  for  decorative  purposes  de- 
oyed.  All  grasses  should  be  dried  in  an  upright  position,  particularly 
3se  of  a  drooping  character.  Oats  and  rye  while  still  green  are  also  very 
stty  in  largo  arrangements,  ears  of  black  oats  which  are  seldom  seen  used 
d  which  form  a  striking  contrast  to  grasses  and  sedges. 


To  Preserve  the  Natural  Colors  of  Dried  Plants. — The  following 
ithodof  doing  this  is  given  in  a  German  pharmaceutical  journal,  and  will 
-erest  botanists  and  others :  Dissolve  one  part  of  salicylic  acid  in  600 
>^  of  alcohol,  heat  the  solution  to  boiling  in  an  evaporating  dish,  and 
*W  the  whole  plant  slowly  through  it,  prolonged  exposure  discolors 
^let  flowers;  shake  off  any  excess  of  liquid,  dry  between  blotting  paper, 
^  press  in  the  usual  manner.  A  frequent  renewal  of  dry  blotting  pads, 
^icularly  at  first,  is  desirable.  Thus  treated,  plants  are  said  to  dry 
Pidly,  famishing  beautiful  specimens,  which  retain  their  natural  colors  in 
^tcr  perfection  than  by  any  other  process. —  The  Fruit  Recorder, 
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PATENT  MEDICINES  AND  SECRET  REMEDIES. 

The  German  chemists  are  very  unmerciful  to  those  who  would  imp-ise 
upon  the  public  hy  worthless  preparations;  and  one  Berlin  journal  the  !» 
'iustrie  Blotter,  edited  by  Dr.  E.  Jacobsen.  offers  to  analyze  gratis  any  patent 
medicine  sent  to  them  in  the  original  package.  The  analyses  of  oyarekvei 
.'iundrcil  such  preparations,  made  by  Dr.  Hager,  Wittstein,  Rose,  Chandla 
Reveil,  and  olhers,  have  been  collected  together  by  E.  Hahn  and  publishei 
in  book-form  by  J.  Springer.  A  few  of  these  analyses  we  propose  tola; 
before  our  readers  for  their  information  and  amusement,  remarking,  hoi 
ever,  that  in  some  cases  it  is  impossible  for  the  analyst  to  exactly  det« 
mine  some  of  the  organic  remedies,  such  as  gums,  balsam,  and  resins,  whe 
in  combination  or  solution,  and  noting  the  difficulty  of  accurate  translatio 
.»f  pharmaceutical  terms : 

Dr.  Pierce's  Golden  Medical  Discovery.  A  one  dollar  bottle  holds  2 
grains  of  a  brownish  colored  clear  liquid,  consisting  of  15  grains  pu 
honey,  1  grain  extract  of  poisonous  or  acrid  lettuce  (bot.  herba  lactucm  virm 
2  grains  laudanum,  100  grains  dilute  alcohol  (t34  per  cent),  tasting  likefu 
oil  and  wood  spirit,  with  105  grains  of  water. 

Dr.  Livingston's  Ant  Balsam,  a  German  remedy,  consisting  of  72grai 
^  astor  oil.  *J  grains  balsam  Peru,  and  5  drops  oil  of  bergamot. 

Aiuori^-an  Tooth-acho  Drops,  made  by  Majcwsky  in  Warsaw,  have  difk 
oni  oiunpositions.  Those  which  took  the  prize  at  Vienna  consisted  of  coi 
salt  and  brandy,  colored  with  harmless  cochineal  red  (^price,  37i  cti 

Asthma  Pastils  (^Danl.  White  <fe  Co.,  Xew  York),  according  to  the  aual 
**is  oi  Pr.  Kloi  k,  contain  liO  l  per  cent  saltpetre,  3  5  per  cent  impure  scai 
monium  resin.  35*0  per  cent  gum  and  sugar,  40  per  cent  charcoal  powdi 
loaves  and  stems  of  some  plant. 

Ayer's  Pills  consist  of  peper,  colocynth,  gamboge  {gutti).  imd  aloes. 

A  ver  s  Hair  Vigur,  a  solution  of  0-(j  per  cent  of  sugar  of  lead. 

llorsford's  Baking  Powder.  One  powder  contains  acid  phosphate 
lime  and  magnesia  mixed  with  a  certain  quantity  of  flour  ;  the  other  is  I 
i'arbonate  ot  soda. 

Berlin  Balsam,  for  cure  of  all  kinds  of  sores,  burns,  cuts,  wounds,  uleei 
chilblains,  etc.,  is  nothing  but  common  glycerine  contaminated  with  a  coi 
siderable  amount  of  chloride  of  calcium. 

Cook's  Balsam  of  Life  is  a  filtered  decoction  of  20  parts  borax  in  33 
parts  water,  and  U  parts  pulverized  camphor  in  1  liter  of  liquid.  Csa 
externally  for  toothache  and  all  skin  diseases. 

Buchc^rs  Fire  Extinguishing  Powder  contains  59  parts  saltpeter,  3tfi* 
sulphur,  4  OS  charcoal,  1  of  oxide  of  iron.  We  fail  to  see  the  advanta^l^ 
this  peculiar  sort  of  impure  gunpowder  as  a  fire  extinguisher.  I 
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STon -poisonous  (?)  Fly  Paper,  from  Bergniann  k  Co.,  in  Rochlitz,  con- 
s  a  large  amount  of  arsenic  ! 

[odine  Cigars,  from  J.  D.  Tormin,  in  Stettin,  boar  the  motto  "No  more 
lii?ic ;"  but  contain  no  trace  of  io<line.    Can  the  Yankees  beat  this? 
Hamburger  Tea  contains  32  parts  of  senna  leaves,  10  of  manna,  8  of 
andcr,  and  1  of  tartaric  acid,  ground  up  together. 

[)r.  Sage's  Catarrh  Remedy,  says  Schiidler,  contains  0  5  grammes  of  car- 
c  acid,  0-5  grammes  camphor,  and  10  grammes  common  salt,  which  are 

0  dissolved  in  4-7  liter  of  water,  and  injected  into  the  nostrils.  It  ap- 
ps  very  probable  that  the  wide  reputation  of  this  remedy  is  a  deserved 

and  the  publiciition  of  its  constituents  will  rather  increase  than  retard 
iale. 

I'roup  Powder,  from  Y,  W.  Gruse,  in  Berlin,  contains  25  parts  of  cora- 

1  salt,  10  of  flowers  of  sulphur,  25  of  f<enum  griucum,  25  of  juniper  ber- 
,  5  of  gentian  root,  and  5  of  fennel  seed. 

Florn's  Liton,  infallible  cure  for  tooth-ache,  contains  5  parts  of  phosphate 
ithia  dissolved  in  400  parts  of  alcohol. 

5chenck's  Mandrake  Pills.    Hager  says  that  these  pills  contain  no  man- 
te.    They  do  contain  the  constituents  of  cayenne  pepper,  a  bitter  extraot, 
some  vegetable  powder  containing  tannin. 

Bishop's  Granular  Effervescent  Citrate  of  Magnesia.  According  to 
lein,  it  contains  neither  citric  acid  nor  magnesia,  but  is  merely  a  mix- 
?  of  bicarbonate  of  soda  and  tartaric  acid. 

Poho,  a  Chinese  essence  for  headache,  etc.,  consists,  according  to  Hager, 
jood  and  pure  peppermint  oil,  rather  hard  and  resinous.  According  to 
?rt«,  it  is  a  mixture  of  Epsom  salts  and  peppermint  oil,  or  of  the  latter 
h  oil  of  almonds. 

E.  fL  consists  of  a  reildish-yellow  liquid,  that  smells  of  ammonia  and 
iphor.  It  contains  14  parts  soap,  40  parts  of  10  per  cent  ammonia,  640 
'ts  alcoholic  extract  of  cayenne  or  Spanish  pepper,  4  parts  camphor,  and 
•arts  rosmarin  oil. — Srietttiffr  Awrrican. 


Frecklks,  a^dIIow  to  Treat  Tiie3i. — Man}'  remedial  preparations  of  a 
nplicated  character  have  been  recommended,  of  which  New  Remedies 
■es  the  following : 

R    Zinci  sulphocarbol   2  parts 

(Tlj'cerine.,  25 

Aq.rosaj  25 

Spiritus  vinj  rect   5 

Dissolve  and  mix.  The  freckled  skin  is  to  be  anointed  with  this  twice 
ily,  the  ointment  being  allowed  to  stay  on  from  one-half  to  one  hour,  and 
in  washed  off  with  cold  water.  Anaemic  persons  should  also  take  a  mild 
rn^lDOus  ionic.    In  tlie  sunlight  a  dark  veil  should  be  worn. 
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A  French  journal  recommends  a  collodion  containing  ten  per  cei 
its  weight  of  8ult)hocarbolato  of  zinc,  as  giving  excellent  result.  The 
tions  of  corrosive  sublimate  and  other  mercurial  salts,  often  used  fo 
purpose,  are  more  or  less  dangerous,  and  should  be  avoided.  The  folio 
lotion,  which  contains  only  a  minute  proportion  of  mercury,  is  harmles 


well  recommended : 

R    Hydarg.  pcrchlor  gr.  v. 

Acid,  hydrochlor  gtt.  xxx. 

Sacch.  alb  5  i. 

Spt.  vin.  rect  5  ij. 

Aqua?ro8(e  5  vii. 

The  following  formula  is  also  highly  recommended  : 

R    Sulphocarbolato  of  zinc   1  part. 

Collodion  45  parts. 

Oil  of  lemon   1  part. 

Absolute  alcohol   5  parts. 


The  sulphocarbolato  of  zinc  should  be  reduced  to  an  extremely 
powder,  and  should  then  be  thoroughly  incorporated  with  the  fluid  mixi 
Here  is  an  other,  in  which  white  mustard-seed  and  lemon  juice  are 
chief  ingredients . 

R    Pulv.  sinapis  alb  .5  iij. 

Olei  amygdal  3  ss. 

Succi  limonum,  enough  to  make  a  thick  paste. 
Mix.    To  be  applied  as  an  ointment. 

It  is  also  said  that  powdered  nitre,  moistened  with  water,  and  app 
night  and  morning,  will  soon  remove  all  traces  of  freckles.  An  old  ft 
ioned  household  prescription  is  sour  milk  or  butter  milk,  which  inav?o 
times  answer  the  purpose. — Boston  Journal  of  Chemistry. 


Ammoniated  Tincture  of  Gtaiacum  for  Inflamed  Throats.— Pr.( 
ner,  in  the  Canada  Lancet^  recommends  the  use  of  ammoniated  tinctur 
guaiacum  in  inflammation  of  the  throat  whether  acute  or  chronic.  ■ 
remedy,  he  says,  seems  to  be  totally  unknown  to  some  practitioners, 
wholly  ignored  by  others.  He  prescribes  it  with  almost  invariable  snci 
in  cases  of  chronic  hoarseness,  employing  it  in  the  form  of  a  gargle.  In 
first  stage  of  quinsy  its  action  is  astonishing.  In  cases  of  inflamed  too 
or  sore  throat,  when  produced  by  or  accompanying  measles,  scarUt 
cynanche,  parotiditis,  and  croup,  he  uses  the  pure  tincture  by  means' 
sponge-probang.    His  formula  for  a  gargle  is  as  follows  : 


R     Tinct,  guaiaci  ammon  5  iij. 

Liquor,  potassa*  5  iij. 

Tinct.  opii  3  U- 

Aq.  cinnamomi  ad  f.  5  viij. 
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RICORD'S  COUGH  PILLS. 

Morphia?  hydrochloratifl   gr.  v. 

Extracti  hyoscyami   "  viii. 

Rad.  belladoniKc  pulv., 
Rad.  glycyrrlnza)  pulv., 

Mellis  fifi  xlv. 

Balsami  tolataoi, 

01.  thcobromaj  an  "  Ixxv. 


Make  into  100  pills.  Bach  contains  1-20  grain  of  hydrochlorat© 
muriate)  of  morphia. 

Dose:  One  pill  every  5  or  C  hours  in  chronic  bronchitis,  accompanied 
*ith  cou<ch. 


SCIENTIFIC  MISCELLANY. 


ETRUSCAN  REMAINS  IN  PERUGIA. 

The  Etruscan  remains  of  Perugia  are  few,  owing  partly  to  the  great  fire, 
rhich,  in  the  year  41,  destroyed  almost  the  entire  city.  Enough  of  the 
iDcient  wall,  however,  still  exist  to  show  the  manner  in  which  the  Etrus- 
;ans  built,  the  immense  blocks  of  stone  being  put  together  without  cement. 
\  few  miles  outside  of  the  city,  in  1840,  some  laborers  plowing  in  a  field 
irere  astonished  to  see  the  oxen  sink  down  in  the  earth.  Investigation 
proved  that  they  had  broken  through  the  roof  of  an  Etruscan  tomb,  which 
was  speedily  uncovered,  and  found  to  consist  of  ten  chambers,  and  to  be 
lull  of  stone  coffins,  ornaments,  lambs,  drinking  vessel,  and  all  the  parapher- 
nalia of  pagan  obsequies,  in  perfect  preservation.  Most  of  the  coffins  have 
been  removed  and  opened,  and  many  curious  objects  found  in  them,  which 
Me  exhibited  at  the  University  Museum,  and  a  visit  to  the  tombs  them- 
Belves  is  one  of  the  most  interesting  excursions  about  the  city.  Among 
Ae  principal  treasures  of  that  museum  are  the  Etruscan  inscriptions  which 
hive  been  discovered  in  great  numbers  in  the  neighborhood  of  the  city. 
One  of  them  is  the  largest  on  record,  consisting  of  forty -five  lines.  But  its 
leaning,  and  even  its  subject,  still  remains  undetermined,  even  after  the 
investigations  of  the  best  authorities  on  Etruscan  subjects.  One  is  offered 
inantities  of  "Etruscan  relics  "  such  as  bronze  idols  and  stone  spear  heads, 
*1I  over  the  city,  but  it  is  well  to  doubt  their  genuineness.  Of  the  Koman 
'ule  in  Perugia  there  are  abundant  memorials.  In  fact  one  feels  that  a 
thousand  years  is  but  a  little  space  in  history,  as  one  recalls  the  past  of  this 
^ticient  city — (yet  not  so  ancient  as  some  of  its  neighbors) — which  was 
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growing  oM  before  Komc  was  born  !  One  almost  wonders,  after  Mtrayin^ 
through  the  city,  to  come  out  into  old  portions  of  the  corso,  the  principa 
street  of  the  modern  city,  and  find  the  evidences  of  contemporary  civiliza 
tion.  A  sewing  machine  in  Perugia  seems  an  anomaly,  and  gas-lamp>j 
satire. — Springfield  liepvblicayi . 


SIBERIAN  NATURAL  HISTORY. 

Dr.  O.  Finsch,  lately  returned  from  a  scientific  expedition  in  Siberia 
has  opened  at  Bremen  an  exhibition  of  the  ethnographic  and  natural  liis 
lory  collections  made  by  him  during  his  travels.  The  specimens  have  bcci 
duly  classified  by  Dr.  Finsch  himself,  and,  according  to  Die  Natur^  whoa 
account  of  these  valuable  collections  we  follow,  give  a  good  general  idcaol 
the  kind  of  life  led  by  the  inhabitants  of  Western  Siberia;  in  this  rcspec 
they  surpass  even  the  Imperial  Museums  of  St.  Petersburg  and  Moscow 
The  inhabitants  of  the  whole  region  of  the  Obi,  lying  north  of  the  conflu 
once  of  the  Irtish  with  that  stream,  live  exclusively  by  fishing,  hunting,  and 
reindeer-breeding.  The  reindeer  is  the  principal  source  of  their  wealth,  bul 
the  herds  have  been  ravaged  during  the  last  forty  or  fifty  years  by  spenitis, 
and  thus  the  people  have  been  reduced  to  great  straits.  For  instance,  w« 
are  informed  that  Ivan  Taisin,  Prince  of  Oddorsk,  who  twentj'  years  ago 
owned  7,000  reindeer,  now  has  only  700.  Dr.  Finsch's  ethnographical  col- 
lection consists  of  the  following  groups  :  1.  Women's  and  children's  cloth- 
ing, articles  of  feminine  adornment,  needles,  and  thread,  etc  ;  2.  Household 
furniture  and  culinary  utensils;  3.  Mens  clothing ;  4.  Instruments  used  in 
hunting  and  trappinir :  T).  Sundry  other  implements,  together  with  requisites 
forsniuking:  (>.  Fishing  outlit :  7.  Articles  used  in  public  sports  aDtl  in 
gaming;  8  JJeiiideer-liarness ;  and  0.  Objects  used  in  religious  wor^Iiip. 
Besides  there  is  a  complete  state  dress  of  a  Tungu  notable,  as  also  sundij 
specimens  of  Turkistan  and  Siberian  manufactures.  The  natural  history 
collection  includes  a  portable  herbarium,  a  great  herbarium  of  plants  from 
the  Altai  region,  mosses,  arctic  berries,  butterflies,  beetles,  bees,  flies.  IocusIn 
spiders,  shells,  reptiles,  fishes,  and  birds,  and  the  last  in  great  variety. 
Then  there  is  a  collection  of  human  skulls,  and  a  number  of  paleontoloiri* 
cal  specimens.  Finally,  the  economic  products  of  Siberia  are  reprosciitcd 
by  specimens  of  skins,  farm-produce,  manufactures,  ores,  and  metals.— P^f* 
nlar  Science  Monthly^  Supplement. 


ARE  WE  APPROACHING  A  SECOND  ICE  PERIOD? 
Translated  for  the  (.Jh>be-I>eiii«)crat  from  a  Swedish  paper. 

Speaking  of  the  summers  continually  growing  colder,  the  paper  referred 
to  makes  the  following  observations,  well  worthy  of  attention.    It  says: 
Fossils  and  very  peculiar  remnants  of  palm  trees  have  been  discovered 
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Greenland  Bay  near  Koma,  whence  we  deduce  that  those  regions  were 
rnierly  covered  by  a  rich  vegetation.  The  ice  period  of  the  geologists  ap- 
arcd,  and  in  consequence  of  the  sinking  temperature  that  luxuriant  vege- 
tion  was  ^-rapped  in  a  shroud  of  snow  and  ice. 

TIk'  temperature  sinking,  a  phenomenon  which  extended  from  the  Xorth 
ulhwardly,  and  may  be  established  by  evidence  derived  from  geology,  to 
it,  by  the  discovery  of  lossil  plants,  seems  also  to  be  on  the  increase  in  our 
lys.  Within  the  last  few  years  the  ice  seems  to  have  pressed  on  from  the 
orih  Pole  far  southwardly,  as  for  instance,  colossal  bodies  of  ice  have  been 
L-umulatcd  between  Greenland  and  the  Arctic  Ocean.  On  the  Europeau 
»abt  mariners  have  come  upon  ice  in  latitudes  where,  in  the  milder  seasoji 
tfv  usually  do  not  find  any.  and  the  cold  weather  on  the  Scandinavian 
eninsula  this  summer  is  derived  from  the  bodies  of  ice  floating  about  in 
gions  where  the  gulf  stream  bends  in  the  direstion  of  our  coasts. 

It  is  a  repetition  of  the  observation  made  in  the  cold  summer  of  1865. 
hat  unusual  vicinit}-  of  those  bodies  of  ice  made  the  climate  of  Iceland  so 
»ld  that  the  grain  will  no  more  ripen,  so  that,  in  view  of  threatening  fam- 
c  and  cold,  the  Icelanders  will  have  to  establish  a  new  home  in  Xorht 
mcrica.  It  was  the  same  in  the  fouoteenth  century  in  Greenland,  when 
e  Norwegian  colonies  were  destroyed  by  the  bodies  of  ice  pressing  onward. 


BERLIN  PNEUMATIC  DESPATCH. 

The  jn'oposcd  pnc*umatic  despatch  line  in  Berlin  will  have  2()  kilomotres 
'  tube,  and  15  initial  stations.  The  wrought-iron  tubes  have  a  clear 
rcadth  of  (J.)  millimetres,  and  lie  about  one  metre  below  the  surface  of  the 
round.  The  letters  and  cards  which  are  to  be  forwarded  have  a  pre- 
ribed  size,  and  are  inclosed  in  iron  boxes  or  cartridges,  each  of  which  can 
)W  2t)  letters  or  curds.  In  order  that  they  may  pack  closely,  they  are 
ivored  with  leather.  From  10  to  15  cartridges  are  packed  and  forwarded 
a  lime  ;  behind  the  last  cartridge  is  placed  a  box  with  a  leather  rufHe,  in 
der  to  secure  the  best  possible  closure  of  the  tube.  At  four  of  the  stations 
"0  the  machines  and  apparatus  needed  for  the  businebS.  The  forwarding 
'the  boxes  is  effected  either  through  compressed  or  rarefied  air,  or  through 
combination  of  the  two.  Steam-engines  of  about  12  horse-power  aro 
wd  for  the  condensation  or  exhaustion  of  the  air.  Each  main  station  has 
fo  engines,  which  drive  a  compressing  and  an  exhausting  apparatus,  the 
cam  for  each  engine  being  furnished  by  two  boilers.  -Large  reservoirs 

employed  both  for  the  condensed  and  the  refined  air.  The  former  has 
tonsion  of  about  three  atmospheres;  the  latter,  of  about  35  millimetres 
nxercury.  The  air,  which  is  heated  to  45 C.  by  the  compression,  is 
•led  again  in  the  double-walled  cylinders  which  are  surrounded  by  water. 
0  velocity  of  the  boxes  averages  1000  metres  per  minute,  and  a  train  \h 
I>atched  every  15  minutes.    Each  of  the  two  circuits  is  traversed  in  20 
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minutc<),  including  stoppages.  The  entire  coHt  of  the  enterprise  will  b« 
about  1,250.000  marks  (300.000  dollars). 


ENGLISH  RAILWAYS. 
Much  has  been  written  in  praise  of  the  thorough  l  onstriietion  of  Eug- 
liHh  railways  and  the  excellent  condition  in  which  they  are  kept.    No  doubt 
UB  a  rule,  they  are  better  built  than  American  roads,  and  they  are  generallj 
>yell  cared  for  ;  but  we  have  lately  seen  abstracts  of  a  report  made  to  th« 
Bristol  Board  of  Trade  on  the  condition  of  an  important  section  of  th« 
(freat  Western  lUilway,  which  siiows  that  one  of  the  leading  lines  in  Enp 
land,  and  the  one  on  which  the  fastest  trains  in  the  world  (53  to  54  milwtt 
hour)  are  run,  is,  or  uns,  in  a  disgraceful  and  dangerous  state.    A  laerioi 
accident  which  had  occurred  on  the  line  was  attributed  to  the  imperfection 
of  the  permanent  way.    A  competent  agent  was  sent  by  the  Board  of  Trai 
to  make  an  independent  inquir}'.  and  he  inspected  minutoly,  not  onljtliil 
part  of  the  way  situated  at  the  place  of  the  accident,  but  the  whole  lii 
from  Bristol  to  Exeter.  77  miles  in  length,  carefully  examining  every  rai 
and  every  sleeper,  and  their  adjuncts.    While  this  inspection  was  procerf 
ing,  the  company-  set  energetically  to  work  on  repairs,  employ ini;  at  oi 
time  u J) ward  of  500  men  in  addition  to  their  ordinarj^  staff,  and  usinffB 
.i:50,000  (8250,000)  worth  of  materials.    The  conclusion  reached  bytheii 
spector  was,  that  when  he  commenced  his  examination  there  exisie«i  ontb 
Bristol  and  Kxcter  section  of  the  ( Treat  Western  11.200  defective  rail>aB 
'^,117  dcieclive  timbers,  not  to  mention  bolts,  plates,  and  other  acoe^^'^ornf^ 
imperfectly  connected  and  othorwiso  incapable  of  satoly  resisting  theei 
••essivc  strain  of  a  heavy  train  rusiiing  along  at  a  sj>eed  of  nearly  u  mil^* 
minute,  and  j»robably  sometirncs  cxcoedini?  even  that.    Is  it  likely tliat« 
bad  a  state  ol*  thing  could  be  found  on  any  American  railway  of  equal  im^ 
portance — say,  on  any  of  the  great  trunk  lines  from  Boston  or  New  York 
Joiirnaf  of  (%'fni.^fri/.  • 


ASBESTOS 

It  is  onl}'  quite  recently  that  this  substance  has  risen  I'rom  bein^'siraplj 
a  mineral  curiosity  to  a  (^uasi -important  article  of  commerce.  Un  aci-oMl 
of  its  peculiar  qualities,  being  indestructible  in  fire  or  by  acids,  librouj»a>^ 
capable  of  being  woven  into  cloth  or  made  into  paper,  often  as  fineaptta 
tinest  flax  or  silk,  or  like  spun  glass,  although  strictly  a  mineral  product 
In  early  antiquity'  it  was  made  the  subject  of  curious  myths  and  stranfl 
tales  bordering  on  the  fabulous.  Practically  its  solo  use  then  seems  to  h«rt 
been  for  winding  sheets,  in  which  to  burn  distinguished  dead, or  to  beBpun*. 
napkins  which  were  used  at  exceptional  feasts,  and,  to  the  astonishment oT 
the  guests,  afterwards  thrown  into  the  flames,  to  come  out  intact^  white  an' ' 
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ificd.  Ai  leust  Pliny  mentions  this;  and  it  also  would  appear  that 
urle**  I  had  tablecloths  made  of  it,  which  he  also  was  accustomed  to 
:>\v  into  the  tire  for  the  same  purpose.  More  recently  stockings  and 
dkorohief  were  made  in  Elba  of  asbestos,  as  gifts  to  Napoleon  I,  while 
ng  there  an  exile.  From  time  immemorial  the  peasantry,  where  it  i& 
ad,  in  various  countries,  have  turned  it  to  economical  use  as  an  incom- 
Lible  lampwick,  for  which  purpose  its  power  of  capillary  attraction  ad- 
ably  qualities  it. 

Common  asbestos,  more  or  less  fibrous,  but  of  a  powdery,  brittle  quality, 
bundant  in  most  countries,  and  begins  to  find  its  way  into  some  of  the 
ustrial  arts,  but  largel}"  mixed  with  other  materials.  The  strong,  long, 
ous  sorts,  varying  in  color  from  pure  white  to  dark  brown,  thus  far  are 
p  found  in  sufficient  quantity  for  commerce  in  the  Italian  Alps,  at  elova- 
is  of  several  thousand  feet,  and  oflen,  for  much  of  the  year,  buried  in  the 
w.  They  occur  in  serpentine  rocks  in  irregular  veins,  usually  very  nar, 
requiring  much  heavy  labor  and  blasting  to  open.  Sometimes,  but 
y  rarely,  masses  are  found  in  one  lump  weighing  several  hundredweight* 
re  frequently  the  veins  prove  very  superficial,  and  give  out  almost  at 
<?.  Then,  again  ;  they  can  be  steadily  worked  for  years,  as  they  extend 
:)enetrate  into  the  mountains.  Although  some  of  these  have  been  yield- 
as  much  fibre  as  there  was  a  demand  for  since  they  were  first  opened  in 
1-72,  recently  the  increased  call  has  led  to  the  discovery  of  new  produc- 
5  veins  of  the  very  best  quality,  which  will  increase  the  outcome  from  a 
scores  of  tons  per  annum  to  several  hundreds.  But  the  price,  hereto- 
'  varying  from  .1*50  to  £100  a  ton,  according  to  the  quality  and  condi- 
i  of  the  tibre,  threatens  to  irrow  firmer,  owing  to  the  new  uses  now 
nging  up  fur  it,  mostly  based  on  patents,  whilst  Italian  capitalists  them- 
es begin  to  see  tlie  importance  of  a  mineral,  of  which  Italy  has  as  yet  a 
ual  monopoly,  and  are  preparing  to  manufacture  it  on  the  spot  where 
I  found  in  those  tjoods  which  already  find  a  steady  and  increasing  de- 
id. 

These  are  chiefly,  steam-packing  in  the  rope  or  loose  form  for  piston  and 
lip  rods,  and  stulfing  boxes,  and  mill- boards  for  steam-joints,  ga.sket8, 
i-hole  i)lates.  and  a  species  of  felting  to  cover  boilers  and  steam-pipes.  I 
J  ability  of  asbestos  to  resist  an  elevated  temperature,  moisture,  friction  i 
flame  itself,  joined  to  its  lubricating  quality,  specially  recommends  it  j 
the  above  purpose.    The  chief  objection  with  the  manufacturer  is  that, 
?n  properly  prepared  and  applied,  it  lasts  too  long.    As  covering  for 
ers  and  pipes,  it  saves  25  per  cent,  or  more  of  the  waste  heat;  and  in 
lestic  uses  in  cellars,  to  prevent  loss  of  heat  by  radiation,  it  is  found  to 
lice  the  temperature  of  the  cellar  15°,  while  raising  that  of  the  houBC 
ve  10°  ;        it  saves  the  furnace  or  steam  heat,  and  sends  it  where  it  is 
it  wanted. 

Asbestos  lining  or  sheathing  paper,  especially  for  wooden  houses,  for  ceil- 
^,  floors  and  partitions,  to  prevent  the  spreading  of  flames  and  make  : 
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«ach  room  firc-]»roof,  is  now  attracting  attention  in  America,  and  ma 
recommend  itself  to  builders  generally,  as  rendering  baildings  not  on 
safer  from  fires,  but  cooler  in  summer  and  warmer  in  winter,  and  free  frc 
insects  that  harbor  in  common  papers.  These  papers  are  made  in  rolls 
any  thickness  or  length,  and  can  be  colored  or  printed  with  any  desiral 
pattern.  Fire-proof  boxes  for  pholves  in  shops  can  also  be  made  of  this3« 
stance,  and  scenery  for  threaters,  if  fabricated  of  it.  would  be  impervio 
to  flames. 

The  varieiies  of  ubcstos  are  quite  astonishing  to  those  who  have  i 
made  a  study  of  this  mineral.  No  two  localities  seem  to  yield  precise 
similar  fibre.  In  the  cabinet  of  Mr.  C.  A.  Wilson,  Genoa,  Italy,  there  i 
;  at  least  one  hundred  distinct  varieties  from  the  Alps  alone;  one  speciii 
when  taken  out  of  the  mine  was  5  feet  long,  and  weighed  700  pounds, 
the  most  delicate  cream  color,  and  soft,  like  raw  silk,  after  separating 
fibres. 

In  America  the  asbestos  business  is  mainly  in  the  hands  of  a  Bos 
;   company,  protected  by  fifteen  patents  on  various  goods,  and  begins  to 
I   sumo  a  prosperous  condition,  calling  for  increased  supply  of  the  crude  a 
cle,  whilst  in  Great  Britain  it  is  chiefly  centered  in  a  flourishing  Glasg 
company,  which  was  the  first  to  risk  the  novel  enterprise  of  trying  to  util 
a  well-known  mineral  that  has  waited  more  than  2,000  j'^ears  to  become  i: 
ful  to  men.    In  Paris  it  is  begun  to  be  adopted  for  civil  and  for  public  r 
isters  in  the  form  of  a  fire-proof  writing  paper.     Kecently,  patents  h 
been  taken  out  in  America  and  Jlngland  to  cover  its  use  as  a  fuel-bed 
petroleum  in  any  .sort  of  stove  or  engine-furnace.     It  absorbs  and  ret{ 
the  oil,  its  capillary  attraction  causing  it  to  burn  only  on  its  surface,  wh 
I   it  is  under  perfect  control  and  gives  out  an  intense  heat.     By  a  simple 
rangement  thr  h>-drociirbon8  can  further  bo  converted  into  gas  fuel,  so  i 
claimed. 

These  fact  would  indicate  that  there  is  a  business  future  for  this  mine 
and  that  new  uses  for  it  are  likely  to  be  discovered.  The  most  beaut 
varieties  of  the  long,  soft  flexible  and  extremely  fine  fibers,  commo 
known  as  "floss,"  and  which  are  more  abundant  than  the  strong,  tenaci 
fibres,  yet  await  a  call  in  the  industrial  art. — Iron. 


Fire-Proof  Paper. — Asbestos  is  found  in  large  quantities  in  the  val 
of  Aosta,  in  the  Italian  Alps.     A  i)riest  of  A.rezzo,  named  Victoria  ( 

.  Oorana,  has  experimented  with  it  in  the  paper-mills  of  Tivoli,  and  is  d( 
making  a  fire-proof  fabric  at  a  cost  of  four  francs  per  kilogramme.  T 
The  most  useful  application  which  has  yet  been  made  of  the  paper  is  1 

■  the  decoration  of  theatres. 


Slates. — To  test  the  absorptive  capacity  of  a  slate,  it  is  a  good  plw 
place  it  on  edge  in  the  water,  leaving  half  of  it  above  the  surface.  1ft 
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kter  reaches  the  top  within  eight  hours,  it  is  porous  to  a  degree.  A  good 
tc  should  not  absorb  more  than  one  hundredth  part  of  its  weight  after 
iking  for  twelve  hours  in  water.  Slates  of  a  crystalline  formation  are- 
nsidcrcd  the  best.  The  soundness  of  a  slate  can  be  tested  by  breaking  it : 
the  fracture  presents  a  splintered  and  ragged  edge,  it  is  sound  slate ;  but 
it  breaks  in  a  straight  line,  it  is  soft.  It  is  said  that  the  quality  of  slate 
•  rooting  improves  as  it  is  taken  from  a  lower  stratum. 


<tLYcerine  as  a  Lubricant. — Chemically  pure  glycerine,  free  from 
iter,  is  recommended  as  a  lubricant  for  small  machines  and  machinery 
rts  where  common  oils  and  fats  turn  acid  or  hard,  and  so  clog  or  smear, 
ycerine  is  of  particular  suitability  for  sewing  machines,  as  any  accident 
th  it  is  of  less  consequence  than  with  oils  which  soon  become  dirt}'. 


EDITORIAL  NOTES. 


^OADEBCT  OF  SCIENCE. — The  Kaiifias  City 
idemy  of  Science,  attcr  the  Uflual  intermiR- 
I  during  the  heated  term,  reflumed  its 
ithly  meetings,  and  held  its  September 
ion,  at  its  rooms,  on  the  evening  of  the  25th 

Hon.  R.  T.  Van  Horn  in  the  chair,  and 
^I.  Greenwood,  secretary  pro  tempore. 
-  very  interesting  paper  upon  the  "  History 
^.Ichemy"  was  read  by  Prof.  T.  J.  Eaton, 
ch  will  be  published  in  the  October  num- 
of  the  Review,  in  full, 
t  was  decided  that  the  exploration  of  the 
inds  in  Clay  county,  commenced  last 
txig,  should  be  resumed  next  month,  under 

direction  of  Judge  E.  P.  West.  The 
-ciees  of  the  Academy  are  not  in  such  con- 
on  as  to  bear  a  very  heavy  expenditure, 
I  it  is  hoped  that  some  of  our  wealthy  citi- 
«  will  feel  impelled  to  contribute  freely 
^gh  to  this  object  to  enable  the  Judge  to 
Ibrm  hit  work  thoroughly. 
i.t  the  next  meeting  Prof.  J.  M.  Greenwood 
1  read  an  CMy  on  Mathematics,  and  Prof, 
^y  will  exhibit  the  splendid  collection  of 
ioaities  collected  by  him  during  his  recent 
ropean  tour. 


Mb.  J.  A.  Hamblett  has  been  for  the  paat 
two  weeks  exhibiting  the  workings  of  the 
Telephone  to  our  citizens,  and  has  very  sac- 
cessfuUy  transmited  oral  messages  between  the 
Exposition  grounds,  the  Coates  Hoase  and  the 
Western  Union  Telegraph  office.  Large  num- 
bers of  ladies  and  gentlemen  availed  themselves 
of  Mr.  Hamblett's  invitation  to  test  the  ap- 
paratus, and  have  expressed  themselves  greatly 
pleased  with  it.  The  Water-works  company 
contemplate  putting  one  in  operation  between 
their  office  and  the  pumping  works  up  in  West 
Kansas  City. 

It  has  been  adopted  in  several  of  the  Eastern 
cities  between  offices  and  factories,  and  also  in 
some  places  between  the  offices  of  physicians 
and  drag  stores,  and  doubtless  will  become  a 
much  valued  labor-saving  machine. 

At  the  becent  Expositiok  held  in  this 
city  several  collections  of  minerals  and  ores 
were  exhibited,  illustrative  of  the  mineralogy 
of  Missouri,  Kansas  and  Colorado.  That  bj 
the  Missouri  River,  Fort  Scott  and  Gulf  R.  R. 
Co.  showed  in  a  very  attractive  and  instruc- 
tive manner  the  lead,  ainc  and  iron  ores  and 


tm^hf  ttiJirbles*  Imitdifig  stoneH  and  mimrtl 
puiotsof  !S<uii!ienfttern  Kinsiii^  and  Soutliw«»*t- 
4>rtt  3tl*rtour^  wbiie  iUme  diapUjeil  by  Mr. 
Ctirrr,  of  Hilvi^rKjo,  Colornio,  ilhwtmetl  in 
the  iiiciBi  nnmcth^e  i^ntl  convinciog  manner  tbe 
iAimtn^e  wenlUi  of  the  Junn  refiQti  id 
eold,  vlher^  lead  and  co[>(>er. 

ThefoB&ils  eihibtted  by  Mr.  Hare  and  Mr. 
eveiifl  were  nearlf  all  iUiulf alive  of  the  geol- 
gjr  of  the  region  immediately  in  ibe  vicinity 
f  this  city,  (ind  jvrove  lo  those  intcrer^tetl  in 
twih  matters  ibat  this  field  is  nne  well  wortby 
4)1  careful  itndj  and  reaearcb. 


Thk  AiC£iiicAX  AsscR'iATlaN  for  Ibe  nd- 
vancement  of  Bcience  njei  at  Kathville,  Au- 
gust 2ytb,  and  continued  in  f+esnion  four  davB. 

Amoiig  the  members  wbo  were  elected  Fel- 
Itiwa  of  tlic  af^sociatian  were  our  late  fellow 
i^ilben  Octare  Cbannte,  Epq.t  and  Vmt  Paul 
Sebweitier^  of  Columbia,  Mu. 

The  following  officers  were  elected  for  the 
<m»uing  year^  vi/.:  l*re»id<?nt,  Frof.  O.  C. 

IMarah,  of  Yale  College;  Pn»r  K.  H.  Thnrs- 
lon^  Vice  President  of  the  Pbrrtieal  Section  \ 
I^rof,  A,  R*  Grotc,  Vice  President  of  the  Sec- 
^on  of  Natural  History  ]  Prof.  H,  C  Bolton, 
Vice  President ;  General  Secretary  Prof.  F. 
K  Nipher,  of  St.  Louiw  University,  Secretary 
of  Beet  ion  A  ;  Geo.  Little,  of  Atlanta,  Ua., 
Secretary  of  Sec*tion  B;  Wm.  S,  VaiiXi  Treaa- 
urcr ;  Prof  F.  W.  Clarke,  Chairmjin  of  Cbem- 
cal  Section  C ;  Henry  Wheatland  and  Samuel 
H.  Bcadder,  Auditing  Committee. 

Ffofeaitor  Mar^b^a  |>aper  on  the  *^  Introduc- 
iion  and  Suuceasioii  of  Vertehrate  Life  in 
America/'  an  well  other  mont  inieref^ting 
papera  by  Prof,  Daniel  WilHOti,  Chairman  nf 
thi*  Subjection  of  Anthropology,  Prof  l«awa, 
of  Japan,  Prof,  Mallory,  Prof*  J.  \\\  Qiilx^rne, 
and  Prof.  F.  C.  Meodenhull,  were  read  and 
moBt  of  tbem  public  bed  in  the  New  York 
DHhunf^.  The  next  meeting  of  the  association 
*wiJl  be  held  in  St.  Loai»^  in  AoguM^  1878, 


Mr»  KijWik  SbJKN,  route  agent  on  the 
Weatern  Division  of  tbe  KaniaR  Pacific  Rail- 
way, whik  out  h  no  ting  anielope  on  Bijou 
*creek,  about  aiJEty-five  miiea  northeast  of  Den* 
Y©r  City,  Colorado,  had  tbe  good  fortune  to 
^nd  a  portion  of  tbe  leg  bone  of  a  maatndon. 


BetDg  an  entlMiaiiJt  on  mic4t 
SMnn  wa*  much  el  at' 
brought  the  relk  to 
bae  been  for  nont^  tiinc  on  eshihii' 
the  roomi  of  ibe  Academy  i>f  Scien 
When  fotiod  It  mea.'i^red  over  iw 
in  lenglh,  but  about  eight  inchts, 
decayed,  crumbled  nway.    The  rtm 
tioo  weighe  i;i  pouodi?,  meai^urts  12  i 
length  and       inches  aniund  the 
It  ii<  in  an  ei  eel  lent  atate  of  preserratid 
ahowrt  the  rougheneti  etirfam  for  tk  i 
menrs  of  tbe  muBclea  as  dL^tisctlj  u  i 
pared  by  ao  anatomij^t  but  a  few  niof 
Douhtle^w  ihv  whole  skeleton  Lie*  imi 
the  sanda  of  tbe  Bijon  cr^k  and  nmr 
by  a  diligent  and  well  directed  -*eafci 


In  explanation  of  tbe  unu^Ltjil 
lag  the  present  number  of  the  Rk\ii1 
only  ofier  the  eJEcu*e  that  the  occurred 
fCania?  City  Eipot*ition  in  Septemhiri 
about  two  weeks  of  the  time  of  tbl 
printers  and  binders,  tothe  exdutioa 
everything  el^e^  an  exeui^  which  iJI 
tended  the  Exposition  and  taw  b**w 
our  citi^eni  devoted  themiielvea  to 
cepi  aa  mlid  and  suffieicot. 


Titeeatploriug  party*  »ent  out  by  tl»t 
Stiite  University  during  ihe  puBt 
cording  h*  Harper's    WttUtf.  dL 
number  of  a  very  rare  specie*  of 
genua  Ambhjchilat  ibe  ac<^ui»ttiofn 
bas  Ifmg  been  an  object  by  coUect*:«fl 
optera*    For  the  purpose  of  secufinf 
defray  tlie  expenses  of  their  exploratifli 
aniborities  of  tbe  universrity  i>tler 
for  iiale  at  a  juoderale  price. 


Stakley  **AFBiCA3ft;si"  folk>» 
explorationa  with  ancb  pen«eT£raao< 
and  courage  a?*  to  have  |jerfected  the  < 
LiTLng^toue  and  Cameron  in  Cent  nil  Am 
proving  tbat  the  ri?eri  Luabba  aad  ' 
one  and  the  same  etream ;  which  p 
at  ihe  head  of  living  expbrer?. 


Im.  ScHLiiTHAKx  haa  offered 
colleciion  of  Trojan  cyiioettiet  to 
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iD^ton  Museum,  London.  These  ciiriosL- 
•elong  to  the  prehistoric  period,  ard  con- 
1  rcliefri  taken  from  the  five  cities  on  the 
>r  plateau  of  Hassarlik.  Thin  collection 
ogether  unequalled,  for,  with  the  excep- 
>f  two  goblets  found  in  the  tomb  of  the 
\  of  Myceniu,  nothing  of  the  kind  ban  ever 
^lia^covered. 

LIS  month  bad  been  characterized  by  an 
iial  amount  of  meteorological  disturbances 
riouH  parts  of  the  world,  among  whicb  we 
earthf^uakeH  and  volcanic  eruptions  along 
Pacific  coast  of  South  America,  a  few 
ler  shakefl  in  different  portions  of  the 
^1  States,  storms  and  cyclones  on  the  Gulf 
exico  and  across  the  central  |X)rtion  of 

States  from  St.  Louis  to  Pittsburgh. 
Lopaxi,  the  highest  active  volcano  in  the 
1,  has  recently  experienced  a  violent  erup- 
accompanied  bj  moHt  destructive  Hoods 
&ter,  which,  pouring  out  from  the  craters, 
aed  not  less  than  one  thousand  persoos* 
event  occurred  on  the  26th  of  July, 
rmous  (luantities  of  ashes  and  cinders  fell 
I  the  turroundiog  country.  Over  two 
nnd  heads  of  catile  were  destroyed,  and 
chas  of  smaller  animals  was  much  greater, 
e  was  a  great  eruption  of  Cotopaxi  in  1768? 
ia         and  one  in  1S50. 


iOK.  Mi'iKii-:,  of  Kansas,  writes  to  us  from 
hattan  on  the  loth,  announcing  that  he 
durinic  the  past  summer,  which  he  has 
t  in  Colorado,  "had  very  fine  success  in 
ining  some  new  gigantic  Dinosaurs.'' 

BOOK  NOTICES. 

L*LAR  Sc'iEJJrE  MosTiiLY.  Wc  have  just 
ceivf  d  the  October  number  of  the  Popu- 
r  Science  Monthly,  publiHhed  by  D.  Ap- 
eton  &  Co.,  New  York.  Price,  $5  per  an- 
im. 

s  contents  for  Octol>er  arc  as  follows : 
lybiufl  and  the  Moners,  by  Prof.  Ernet 
ckel.  Molecular  Magnitude,  by  L.  K. 
Jss.  Simple  Experiments  in  Optics,  by 
a  A.  Youmans,  illustrated.  On  Elemen- 
Instruction  in  Physiology,  by  T.  H.  Hux- 
F.  R.  S.  Coamic  and  Organic  Evolution, 
wester  F.  Ward,  A.  M.    Pessimism  and  its 
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Antidote,  by  Charles  Xisbet.  The  Modern 
Piano-Forte,  by  S.  Austin  Pearce,  Mus.  Doc. 
Oxon.  Snoring,  and  How  to  Stop  It,  by  John 
A.  Wyeth,  M.  D.,  illustrated.  Mars  and  Us 
Satellites,  by  Prof.  Daniel  Kirkwood.  Hux- 
ley's American  Lectures,  by  Prof.  E.Kay  Lan- 
kester.  Specimens  of  Educational  Literature, 
by  F.  W.  Clarke,  illustrated.  The  Psycho- 
Physiological  Sciences,  by  Joseph  Bodes  Bu- 
chanan, M.  D.  The  Decline  of  Party  Govern- 
ment, by  Prof.  Goldwin  Smith.  Sketch  of 
Prof.  Jevons,  with  portrait.  Correspondence, 
Editor's  Table,  Literary  Notices,  Popular  Mis- 
cellany, Notes,  making  a  most  interesting  and 
valuable  number. 


The  Popular  Science  Monthly,  Supple- 
ment, No.  5 ;  D.  Appleton  &  Co  ,  New  York, 
'.»()  pp.,  octavo,  2oc. 

After  an  existence  of  only  five  months  this 
valuable  "annex**  to  the  Popular  Science 
Monthly  has  become  a  i»ermanent  success,  al- 
most, if  not  fjuite,  as  indis|)ensal)le  as  the  ori- 
ginal magazine.  It  is  made  up  of  selections 
from  the  writings  of  ibe  foremost  scholars  and 
workers  of  the  world,  culled  from  the  very 
best  periodicals  published  on  either  side  of  the 
ocean,  and, fully  carries  out  the  objects  of  the 
publishers,  who  announced  that  it  would  "rep- 
resent the  course  of  contemporary  thought  on 
on  subjects  of  leading  interest,  preserve  iU 
most  permanent  elements  and  form  a  compre- 
hensive and  independent  scientific  library." 


The  Gakdener'8  Monthly  and  Horticul- 
TUBIST,  edited  by  Thomas  Meehan,  vol.xix, 
No.  225,  September,  1877  ;  Chas.  H.  Marot, 
Philadelphia,  Pa.;  monthly,  72  pp.,  octavo.  - 
$2.10  |)er  annum,  post  paid. 
This  old  friend  makes  its  appearance  with 
the  greatest  punctuality  every  month,  with  » 
table  of  contents  as  fresh  as  sprinjC'  ami  almost 
as  comprehensive  as  an  encjclopsMlia.  One 
of  its  most  marked  features,  aside  from  the  ; 
able  articles  of  its  learned  editor,  is  its  host  of  : 
letters  from  all  portions  of  the  world,  written  . 
for  the  most  [>art  by  experts  in  horticulture  and 
floriculture.   It  will  pay  any  one  who  lovev 
flowers  and  trees  to  su>Mcribe  for  and  read  it. 


The  Locust  Plague  in  the  United  St  ate**, 
by  Chas.  V.  Kiley,  M.  A.,  Ph.  D.,  with  45 
illustrations;  Chicago,  Hand,  McNallv  & 
Co.,  1877,  pp.  2:^6,  ducd.  SI. 
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This  work  ifl  a  condensation  of  all  the  ar* 
tideH,  emajs  and  reports  made  by  its  indefa- 
tigable author  during  the  paf»t  three  years,  in- 
clodiog  some  made  during  the  investigations 
of  the  committee  appointed  bj  Cong  rem,  ot 
which  the  author  wart  and  in  a  member,  with 
practical  recommendations  for  the  destruction 
of  the  pest.  It  deserves  a  wide  circulation, 
especially  among  agriculturists. 


The  Sc-iextific  American,  Munn  <&  Co  | 
N.  Y. ;  weekly,  large  quarto,  illn8trated| 
$3.2U  per  annum. 

It  is  useless  to  undertake  a  description  of 
this  most  valuable  periodica^  which,  with  its 
Supplement,  is  a  household  word  among  me* 
ohanics,  artisans  and  scientiilc  men  of  all 
classes.  To  thos?  who  are  not  acquainted 
with  it  we  can  only  say,  send  ten  cents  to  the 
publishers  and  get  a  copy  as  soon  as  you  can. 


Van  Nostrands  Engineering  MagaxinEj 
October,  1877,  No.  106.  Vol.  17,  D.  Van 
Nottrand,  N.  Y.,  pp.  96,  large  octavo.  $^ 
per  annum. 

This  is  probably  the  moHt  purely  and  strict- 
ly scientific  magazine  published  in  this  coun- 
try, and  judging  from  the  greatly  increased 
number  of  original  articles  in  the  present 
number,  it  is  rapidly  becoming  the  exponent 
of  the  mathematicians,  engineers  and  metal- 
lurgists of  the  country;  there  being  no  le^s 
than  seven  original  articles  in  this  number,  be« 
sides  about  ten  pages  of  reports,  editorials,  etc 


The  KoRTii  American  Keview,  September 
and  October,  1877,  No.  258,  third  edition, 
pp  204  ;  J.  K.  Osgood  &  Co.,  Boston.  $5 
per  annum. 

The  captivating  article  in  this  number  is 
that  on  The  "  Electoral  Conspiracy"  Bubble 
exploded,  by  Judge  E.  W.  Stoughton,  written 
in  reply  to  that  of  Judge  Jere  Black  in  the 
previous  number,  though  there  are  many  others  | 
by  eminent  writers,  such  as  Dion  Boucicault, 
General  McClellan,  Emerson,  David  A.  Wells, 
E.  L.  Burlingame,  "A.  Striker."  Felix  Adler, 
and  Thos.  A.  Scott.  Being  one  of  the  oldest 
American  periodicals,  is  is  almost  unnecessary 
to  say  that  it  is  one  of  the  most  substantial  and 
reliable. 


AVe  are  much  gratified  to  receive 
O.  Houghton  &  Co.,  Boston,  ibe  > 
Naturalist  in  exchange.  It  is  an 
illustrated  monthly  magazine, devoid 
ly  to  Natural  History,  Geography  a 
scopy,  but  at  the  same  time  contai 
class  articles  upon  all  the  topics  oi 
inquiry.  It  is  edited  by  Prof.  A. 
Jr.,  whose  connection  with  it  alone  \ 
utmost  care  and  occuracv  in  every  <i€ 
while  the  list  of  contributors  nuiii 
eminent  naturalists  as  Profs.  Asa  (r 
Whitney,  O.  C.  Marsh,  A.  X^Ai,  F 
den  and  more  than  twenty  others 
ing  scientific  investigators  and  wriu 
country  and  Enjcland.  Pric?,  $•>  p€ 
single  numbers  ooc. 


The  Kansas  Editors*  Ausuai. 
1877,  Kansas  Publishing  Housp 
Kansas,  1877,  54  pp.  octavo. 
This  is  a  very  neat  pamphlet  conts 
proceedings  of  the  annual  meeting  o: 
Editorial  Association, its  by-lawsand 
tion,  the  Annual  address  by  Capt.  Ki 
peka;  aleo  a  sketch  of  the  exeursio 
rado,  by  the  same  elegant  and  A 
writer,  the  sermon  on     Human  Re 
Christian  Faith,"  by  Rev.  John  A.  1 
of  Manhattan,  and  a  list  of  the  newsp 
lished  in  the  state. 


We  have  also  received  cop'es  of  i 
numbers  of  the  following  scientific  an< 
periodicals:  The  Popular  Science 
The  American  Naturalist;  The  SaniUi 
Phrenological  Journal;  The  Monthly 
Record ;  Mines,  Metals  and  Arts;  The 
Telegraphic  Journal ;  The  London  Jc 
.\pplied  Sciences;  The  Kansas  Fam 
Western  Agriculturist;  The  Illustrat 
nal  of  Agriculture;  The  Fruit  Record 
[ndustrialist ;  The  Library  Table;  T 
lishers'  Monthly ;  The  Brookfield  « 
Osage  City  Free  Press  ;  The  Miami  Rep 
I^avenworth  Daily  Times ;  St.  Loois 
Times;  also  The  Biennial  C'atalogueoft 
sas  State  Agricultural  Coll^  1875-1877 
on  Animal  Vaccination ;  Circular  No. 
the  Surgeon  Generars  office,  a  Bepor 
Hygiene  of  the  United  Sutes  ArmyJ 
quarto;  Seventh  Annual  Report  of 
Works  Commimionera,  Coiombas,  Obit 
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PROCEEDINGS  OF  SOCIETIES. 


THE  KANSAS  ACADEMY  OF'SCIENCE,  1877. 

The  Tenth  Annual  Meeting  of  the  Kansas  Academy  of  Science  convened 
Topeka  on  the  11th  of  October,  1877,  and  closed  its  session  on  the  evening 
the  12th.  The  business  meeting  convened  at  the  office  of  Dr.  Thompson, 
Thich  the  following  members  were  present :  Prof.  F.  H.  Snow,  Mr.  Savage, 
.  Poster  and  Miss  Mozley,  of  Lawrence,  Professors  Mudge  and  Eedzie,  of 
tihattan,  Dr.  Brown,  of  Leavenworth,  and  Messrs.  Adams,  Cooper  and 
)mpson,  of  Topeka. 

The  meeting  was  called  to  order  by  the  President,  Prof.  Snow.  The  min- 
*  were  read  and  the  treasurer's  report  made. 

t>r.  Halley,  of  Kansas  City,  on  behalf  of  its  Academy  of  Science,  invited 
Kansas  Academy  of  Science  to  hold  its  next  semi-annual  meeting  in 

I8as  City,  which  invitation  on  motion  was  accepted. 

Committees  were  appointed  for  nominating  officers  and  other  purposes, 
the  academj'  adjourned  till  evening. 

tn  the  evening  an  address  was  delivered  in  Representative  Hall  by  Prof. 
^.  Mudge  on  the  subject:  "The  Value  of  Science."  The  object  of  the 
Ure  was  to  show  that  all  science  has  a  practical  value ;  that  there  is  no 
ding  line  between  that  which  is  practical  and  that  which  is  purely  ab- 
t:t.  Every  truth  and  fact  in  nature  has  its  use  ai\d  \\.% 
1. 


Tii£  KANSAS  ACADBMr  OF  SCIBNCK. 

No  one  woulfi  have  dreumed  that  tho  discovery  o(  the  c - 
ente  uf  the  phintiti*  would  rc&ulL  from  a  mim  blowinef 
watiditii^  tho  effect  of  the  ruys  of  light  paB^ing  Uirough  them*  ItiWii 
Wft!*;  but  more  than  that;    So  utniiarinn  has  science  become  tdai  it  tli* 
present  day  we  can  mako  steel  rails  fur  our  railroads  at  a       tOst  Ihnn  irot 
conld  hart>  been  jjrodufed  twenty  years  ago,  becaiue  iUl*  spvelni^n 
rates  precisoiy  the  heat  neoussary  to  carboniise  the  lria^^^.    St*  c»a 
think  that  flying  a  kite,  would  lead  to  transmitting  inesBages  three  orf< 
Uioui^antl  milos  by  electric  telegraph,    Stiiilying  the  habits  of  hM< 
and  plants  will  inure  to  the  benclit  of  the  larmer,^n)erc}iant  and  Hjciuj 
At  the  closo  of  the  address  the  profesiior  was  warmly  con^ratiilatcfl  os 
ability  and  praetioal  character  of  the  lectur*** 

On  Friday  morning  Prof.  Snow  called  the  society  to  order. 
Tht*  first  paper  rtad  was  on  the  subject :  **  The  Boston  ^Tatural  Ei 
Society,"  by  Prof.  M.  V.  B.  Knox.    The  writer,  not  being  present,  tli 
jdent  read  the  paper.    It  gave  the  history  of  a  society  which  ha^  \ 
farnons  for  the  work  it  has  done  towards  poputarizing  the  fetudy  of  ti>ti 
history.  In  its  early  days  it  had  all  the  drawbacks  that  usnally  atitn  t 
institutions.    All  the  attendance  at  some  of  their  early  mcetingh  >  ■ 
comfortably  seated  on  a  sofa  j  but  by  slow  steps,  and  after  many 
tlons^  donations  of  money  and  buildings^  as  well  as  books  and  t?pt^  .1  ^ 
natural  history,  began  to  flow  in,  putting  it  on  a  sound  footing,  and  not 
m  doing  as  thorough  and  efficient  work  as  any  society  of  the  kii»dii 
workL 

Mr,  John  H.  Long,  of  Olathe,  had  a  pap^r  on  a  **New  Hethod  of 
mining  the  Velocity  of  tho  Wind/'    The  author  not  being  present,  tbc 
was  also  read  by  Prof.  Snow,    It  explained  the  ingenious  methods  cnipl 
by  Mr.  Long  for  the  subject  named.    The  apparatus  consists  of  a  post 
1  in  the  ground,  from  tho  top  of  which  four  arms  extend  ;  a  hollow 
iven  size  and  weight  is  suspended  from  one  of  them,  and  the  amoui 
deflection  of  the  ball  from  the  perpendicular  is  watched  for  fiAeea  mil 
several  times  dally^  the  distance  of  deflection  being  determined  by 
graduation  or  the  arc  over  which  it  swings.    The  velocity  of  the  wi 
then  determined  by  calculation.    The  force  required  to  movea  givea 
over  a  given  space  being  known,  the  velocity  of  the  wind  can  be  easily 
termined.    The  results  showed  it  to  be  a  much  more  accurate  instrn: 
than  the  best  anemometer  now  in  use. 

Prof,  Wm,  X-  Kedzio  read  a  paper  on     Ozone  in  the  atmoiplicr*' 
He  mentioned  tho  fact  that  he  ut  a  former  meeting  read  a  paper  4/o 
subject,  giving  results  of  obt^urvations  as  to  ozone  in  the  atniospbijw 
Kansas.    His  observations,  with  the  aid  of  others,  have  still  been  conttDn* 
The  object  has  been  to  determine  facts  bearing  upon  questions  of  the  bcill 
fulness  of  the  Kansas  climate.    If  no  demonstration  has  yet  bect^ 
at,  the  observations  made  go  in  the  right  direction,    Uzon^  was  dn 
by  Sehdnbeinj  of  Bask,Mt)  1840.     It  is  produced  in  our  atmosipbertt  ^\ 
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tricity,  by  processes  of  oxidation,  by  the  evaporation  of  water,  by  the 
•i'f*8  of  vegetable  growth.  Ic  is  more  abundant  in  winter  than  in  sum- 
.  It  is  more  abundant  in  Kansas  than  in  many  of  the  states  further  east. 
Vtiiong  the  persons  who  have  assisted  Prof.  Kcdzie  during  the  past  year 
lis  observations  on  this  subject,  he  mentioned  the  following:  B.  B. 
iho,  of  Kllinwood;  Prof.  J.  B.  Dunbar,  Topeka;  Dr.  A.  H.  Thompson, 
c'ka  ;  W.  JI.  Carruth,  and  J.  11.  Long,  Lawrence,  and  L.  B.  Hurdt,  Can- 
lie  described  the  tests  employed  in  detecting  ozone  in  the  atmos- 
re  and  determining  the  quality,  and  mentioned  many  circumstances 
or  which  the  existence  or  absence  of  the  substance  may  have  a  relation 
onditions  of  health. 

The  paper  elicited  some  discussion  and  comment,  bringing  out  the  idea 
:  observations  should  be  made  in  other  directions.  Such,  for  instance, 
he  slate  of  the  barometer,  thermometer,  anemometer  and  not  least,  the 
us  and  types  of  disease  prevailing  in  the  community  at  the  present  time^ 
F.  a.  Adams,  of  Topeka,  read  a  paper  on  the  subject :  "  How  to  Popn- 
zii  Practical  Science."    He  suggested  that  the  academy  should  take  ac- 

to  procure  a  wider  dissemination  of  the  results  of  the  labors  of  its 
nbers.  He  said  he  did  not  mean  to  depreciate  what  the  Academy  has 
ady  done  to  spread  a  knowledge  of  scientific  facts  among  the  people, 
t  looking  over  the  papers  which  have  been  read  before  the  Academy 

published  as  its  transactions  from  year  to  year,  during  the  nine  years 
e  its  organization,  it  is  abundantly  evident  that  much  has  been  con- 
uted  of  value  to  the  public,  and  calculated  to  popularize  scientific  study 

investigation.  There  has  gone  out  for  popular  instruction,  much  in- 
nation  as  to  the  resources  of  the  state  in  the  various  departments  of 
iral  history,  as  to  its  mineral  wealth,  its  climatic  characteristics,  etc. 

the  conviction  must  rest  in  the  minds  of  all  that  a  still  wider  diffu- 
i  of  benefits  from  the  work  of  this  body  would  be  desirable. 
It  is  through  the  newspaper  press  and  the  school  room  that  he  would 
gest  that  this  greater  work  bo  promoted.  He  said  to  the  members,  if 
berto  the  journalist  has  drawn,  trom  the  results  of  your  labors,  the 
ans  to  extend  the  scope  of  his  work,  and  if  the  teacher  has  found  in 
at  you  have  brought  in  here  means  for  the  better  instruction  of  his  pu- 
8,  is  it  not  clearly  desirable  that  these  channels  of  public  instruction 
juld  be  enlarged ;  that  by  direct  and  systematic  action  the  members  of 
K  body  .should  not  only  be  investigators  of  scientific  truth,  but  through 
•ee  channels  promulgators  of  elementary  science  among  the  people. 
The  newspaper  and  the  school  room  are  the  great  avenues  of  thought 
1  instruction.  The  jouinalist  eagerly  grasps  for  his  columns  whatever  is 
fsented,  prepared  for  the  comprehension  and  interest  of  the  common  mind 
i  within  the  limits  of  space  which  he  can  spare.  The  newspaper  moulds 
1  reflects  public  sentiment.  The  teacher  brings  into  his  class  room 
atever  public  sentiment  compels  him  to  impart  as  instruction.  It  re- 
ins then  only  for  scientific  men  to  make  science  readabl<i  Ic^  \,Vv^  ^c^T«v\^vwv 
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mind  in  brief  form.  Then  the  newspaper  is  reached ;  then  public  feciiti 
mcnt  is  enlightened  and  moulded  ,  and  its  reflection  compels  science  teach- 
ing in  the  schools. 

lie  did  not  mean  to  suggest  that  any  paper  ever  read  before  this  body 
was  not  prepared  in  readable  English.  He  hoped  no  discourtesy  to  this 
body  or  any  member  of  it  would  appear  in  any  word  or  suggestion  lie 
should  make.  But  ho  meant  to  say  that  an  essay  or  scientifle  paper  resd 
before  the  Academy  might  bo  forever  locked  up  within  the  lids  of  a  state 
report — never  to  roach  the  people  for  their  instruction.  Orsuchpapen. 
prepared  for  scientific  ears  only,  may  not  be  prepared  for  the  comprchefr 
sion  of  the  unscientific  newspaper  readers,  or  it  may  be  too  lengthy  for 
admission  into  the  newspaper  columns. 

Ho  referred  to  essays  which  had  been  read  by  Prof.  Riley,  Prof.  Sdw 
and  others,  containing  unanswerable  arguments  in  support  of  science  teadt- 
ing  in  the  common  schools,  but  which  had  been  little  read  by  thepublit 
Such  essays  should  be  cut  up  into  newspaper  proportions  and  got  befowftf 
people. 

Ho  spoke  of  the  evidences  manifested  in  many  ways  of  the  growing 
mand  on  the  part  of  the  people  for  scientific  information,  and  attributed  I 
largely  to  the  work  of  the  Academy,  notwithstanding  little  direct  effort U 
been  made  to  popularize  such  information.   How  much  more,  then,iB^ 
be  done  with  well-devised  effort. 

Ho  moved  that  a  committee  be  appointed  to  take  action  on  thosnbjecL 

Profs.  Snow,  Mudgo.  Kedzie  and  others  favored  the  motion,  and  it  wi§ 
adopted.  The  committee  was  appointed  as  follows:  Judge  F.  G,  Adantf, 
Prof  B.  F.  Mudge  and  Prof.  F.  H.  Snow. 

Prof  F.  H.  Snow,  of  the  State  University,  read  a  paper  on  the  insect  i*' 
hlychila  cyUndrifonnis.  Ho  said  the  subject  was  perhaps  of  greater  interti 
to  entomologists  than  to  the  general  public.  It  related  to  the  discoveij^i 
an  insect  in  Western  Kansas  which  has  previously  been  exceedingly iM^ 
and  in  great  demand  among  collectors  at  from  $12  to  820  per  specim** 
Several  hundreds  of  these  insects  have  been  taken  during  the  pastscas)^ 
by  the  Kansas  University  expedition,  in  charge  of  Prof.  Snow,  andbjAt 
Yale  College  expedition,  under  S.  \V.  Williston.  The  insect  is  a  beetlef* 
der  coleopterd)  and  is  ver}^  interesting  in  its  habits.  It  is  not  to  be  found fcf 
daylight,  but  must  be  hunted  after  sundown  and  before  sunrise.  Iti3Cl^ 
nivorous  in  its  nature,  living  exclusivel}' upon  other  insects.  In  confiw* 
ment  it  makes  itself  useful  by  devouring  maple-worms,  grasshoppers, ai' 
other  pests  of  the  orchard  and  garden.  The  discovery  of  this  species  it 
such  numbers  has  created  considerable  excitement  among  the  entomologi* 
of  both  America  and  Europe,  who  are  now  seeking  to  supply  their  cabinet* 
with  this  hitherto  rarest  and  costliest  of  insects. 

Prof.  J.  D.  Parker,  of  Kansas  City,  filed  a  paper  on  the  subject  of  tk« 
Eiver  Bluffs,  which  had  been  already  published  in  the  transactions  of  th* 
Academy. 
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rof.  Snow  presented  a  paper  prepared  by  Lewis  Walson,  of  Ellis,  con- 
n:^  a  list  of  the  birds  of  Ellis  county. 

rof.  Kedzie  read  a  paper  on  the  *'Iola  Mineral  Well,"  in  which  was 
3  the  following  comparison  of  the  composition  of  the  water  of  the  lola 
with  those  of  the   Congress"  and  "  United  States"  springs  of  Saratoga. 

IN  (iRAINS  TO  THE  IMPERIAL  (JALI^)N. 


loU. 

Congrebs. 

United  Sutes. 

8.158 

7.472 

3.240 

60.C87 

99.592 

64.672 

25.485 

72.152 

43.19: 

3.929 

.248 

.520 

2.992 

3.040 

.760 

.752 

971. 50G 

400.440 

141.872 

17,909 

8  048 

8.604 

7.305 

.888 

.016 

.016 

Traces. 

.436 

.048 

Traces. 

8.552 

.848 

Traces. 

.096 

.602 

.840 

3184 

2.000 

Traces. 

Traces. 

145.981 

432 

240 

arbonate  of  sodium,  

**  calcium^  

magnesiam, 

"  iron,  

'  lithium,  

"  barium,  

irlile  of  sodium,  < 

"  potassium,  

"  magnesium,  

>hate  of  potassium,  

^phate  of  sodium,  

ae  of  sodium,  

aide  of  sodium,  

nina,  

*,  

inic  matter,  

ionic  Acid  Ga8,  


((?ubic  Inches.) 


'rof.  Snow  gave  "Additions  to  the  Birds  of  Kansas,"  mentioning  only 
additions  dnring  the  past  year.  The  number  now  reaches  297. 
)r.  A.  H.  Thompson;  of  Topeka,  read  a  synopsis  of  a  paper  upon  ^'Science 
)ng  the  People."  He  took  the  ground  that  there  had  been  more  advance 
e  in  the  popularization  of  science  amongst  the  people  of  this  country 
that  the  average  standard  of  the  knowledge  ahd  appreciation  of  science 
higher  in  America,  as  compared  to  the  total  population,  than  in  any 
>pean  country.  This  is  largely  due  to  the  commendable  enterprise  ex- 
Led  by  the  newspapers  of  this  country  in  bringing  science  before  the 
de,  to  the  innovation  of  science  teaching  in  the  schools,  etc.  But  the 
e  of  popular  education  *in  science  is  yet  in  its  intancy.  Much  has  been 
but  much  remains  undone.  Every  man  in  every  calling  is  the  better 
d  for  his  calling  by  having  a  scientific  knowledge  of  the  principles  under- 
g  the  details  and  materials  with  which  he  works.  The  individual,  the 
J  or  the  nation  which  fosters  and  cultivates  science,  has  greater  mental 
ngth,  purer  character,  more  peaceful  life  and  more  solid  prosperity  than 
one  which  does  not.  AVe  must  then  go  forward  with  the  work  of  popu- 
ling  and  spreading  science  among  the  people. 

AFTERNOON  SESSION. 

i.  A.  Popenoe,  of  Topeka,  read  a  paper  entitled  **Notes  on  Kansas  Birds." 
paper  comprises  a  list  of  the  birds  of  Shawnee  County  observed  during 
riod  of  six  years  residence.    The  number  catalogued  is  IBl^vvcv^ 
given  on  dates  of  spring  arrivals,  nesting  and  oX\\ot 
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birds  are  noted,  among  them,  the  Morning  Warbler,  the  Palm  Warbler,  the 
Swallow-tailed  Hawk,  and  Western  Prairie  Falcon,  etc.,  and  a  notice  and  dt- 
Bcription  of  an  albino  female  King-bird,  taken  at  Silver  Lake  in  the  sprini: 
of  1874.  This  is  a  true  rara  avis,  as  albinos  are  nowhere  coramoD,  and  amonc 
the  Fly-catcher  family,  to  which  the  King-bird  belongs,  arc  very  rare.  The 
paper  notes  also  the  discovery  of  the  nest  and  eggs  of  NuttaH's  Whippoor- 
will,  a  bird  which  is  frequent  in  occurrence  near  Topeka.  i 

Facts  are  given  relating  to  the  eastern  or  western  distributions  inKaD-| 
sas  of  many  species,  from  notes  taken  during  an  expedition  of  two  monlbs 
duration,  to  Rooks  and  Graham  Counties. 

F.  G.  Adams  exhibited  a  black-board  sketch  showing  a  section  ofeurfte* 
geology  adjacent  to  Topeka,  together  with  specimens  of  materials  illastratiif  - 
the  section  and  explained  what  appeared  to  be  the  relations  of  the  materiali 
to  the  soils  of  the  neighborhood. 

A  brief  discussion  followed,  in  which  Prof.  Snow  mentioned  what  heW 
observed  of  interest  and  profit  to  an  agricultural  community  growing ootrf 
such  observations  in  connection  with  the  Essex  Institute  in  Massachusetti 

Prof.  Mudge  presented  a  statement  of  the  remarkable  discoveries  mide 
during  the  past  season,  in  Colorado,  of  new  genera  and  species  of  Dinottia 
The  first  were  brought  to  light  by  Prof.  A.  Lakes,  of  Colorado,  andothen 
since  by  Prof.  M.    Three  species  are  larger  than  any  land  animal  hcpetofiae  : 
known.    The  size  of  a  few  of  the  bones  will  give  a  close  idea  of  thewlM* 
animal.     The  tliigh  bone  (femur)  is  five  feet  eight  inches  in  length,  weigt  . 
ing  380  pounds.    The  shoulder  blade  (scapula)  was  six  feet  two  incheslong.  . 
Vertebra  fifteen  inches  in  diameter. 

No  entire  skeleton  was  found,  but  one  entire  hind  leg,  including  the  lotf,  . 
measured  thirteen  feet.    As  the  reptile  had  long  hind  legvS,  and  theabihlf 
to  stand  erect  upon  them,  his  head,  when  in  this  position,  was  thiriy-fl^  ■ 
feet  from  the  ground.   When  living  he  must  have  weighed  twenty  to  twenty- 
five  tons. 

Intermingled  with  the  same  deposits  were  the  bones  ot  very  small  din^ 
saurs,  also  new  to  science,  which  indicated  an  animal  when  living  of  lesstl^ 
twenty  i)ounds. 

Some  of  these  specimens  are  iu  the  hands  of  Prof.  Marsh,  andafeva 
the  possession  of  Prof.  Cope. 

Prof.  Kedzie  presented  a  drawing  representing  the  Great  Spirit  Sprini 
in  Mitchell  County,  and  gave  a  very  interesting  account  of  the  peculianiK* 
of  its  waters,  the  sii'.gular  pond  formed  by  their  flow,  and  of  the  supcratiii'"* 
veneration  with  which  the  springs  were  regarded  by  the  Indians  formerly 
inhabiting  Xorth -western  Kansas. 

Miss  Annie  E.  Mozley  road  a  Catalogue  of  the  Snakes  of  Kan.«dN 
The  list  comprises  thirty-five  species  collected  and  classified  attheSute 
University. 

Prof.  Mudge  presented  a  paper  accompanied  hy  drawings  showing  ^^'^ 
struciuva  of  the  organs  of  vcwovw  V\\^  x^lU^a^uake.  The  paper  and  draw- 
•-^  '•8  were  ])re2)iired  by  L»,  II.  ^V\\V\^\,o\\,  l^"S!LX^\\,^wi.w.N:^^^^ 
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Prof.  Snow  presented  lists  of  the  "Insects  of  Wallace  County  ;"  also  of 
Colorado  lepidoptera. 

Prof.  F.  W.  Bard  well,  of  the  State  University,  read  a  paper  on  "IUub- 
tions  of  Nebular  Hypothesis."  He  said:  Accepting  the  nebular  hy- 
ihcsis  of  the  origin  of  the  solar  system,  it  has  been  assumed  that  there 
St  have  been  an  original  motion  of  rotation,  otherwise  the  solar  system 
condensing  and  contracting  must  have  formed  a  single  large  sun  without 
r  planets  revolving  about  it. 

The  question  arises,  whence  this  original  rotation.  It  was  shown  that  a 
)ulous  mass  of  matter  moving  in  space  with  a  simple  forward  motion, 
St  in  obeying  the  forces  of  attraction  from  other  masses  of  matter  in  space, 
jome  deflected  and  gradually  acquire  some  rotary  motion. 
The  actual  velocity  of  rotation  of  the  sun  about  its  axis,  and  the  orbital 
ocities  of  the  planets  serve  as  a  means  of  estimating  the  original  rotary 
ocity  of  the  nebulous  mass  of  the  solar  system.  Such  computations  in- 
ate  a  velocity  much  greater  than  seems  to  be  possible  by  the  cause  of 
ation  first  named.  A  second  possible  and  probable  cause  of  this  original 
ocity  of  rotation  was  stated  to  be  the  collision  of  two  such  nebulous 
wses  in  space. 

The  necessarj'  result  of  such  an  incident  would  be  to  develop  a  con- 
erable  amount  of  angular  velocity.  The  remarkable  appearance  of 
cral  of  the  nebulous  masses  visible  through  the  telescope  is  precisely 
l  of  two  clouds  meeting  from  opposite  directions,  the  portions  of  which 
□mingle  and  move  spirally  around  on  an  axis. 

Tlie  question  of  the  i)robablo  existence  of  planets  outside  of  Neptune 
3  also  suggested  as  connected  with  the  nebular  hypothesis  ;  but  though 
le  considerations  were  named  as  throwing  some  light  on  the  question,  no 
^itive  answer  could  yet  be  given. 

The  evening  lecture  was  on  *-The  Chemistry  of  the  Sun,"  by  Prof.  Geo. 
Patrick,  of  the  State  University.  He  said,  solar  chemistry  is  a  new 
ng.  Until  recentl}-  nothing  was  known  of  the  chemical  composition  of 
^  sun  ;  but  now  we  have,  by  means  of  the  spectroscope,  determined  the 
xci  composition  of.  the  great  solar  body.  He  then  exhibited  a  spectro- 
•pe  and  described  the  instument.  It  was  invented  about  1802.*  By  this 
trumont  it  is  shown  that  the  vapor  of  diflierent  metals  exhibits  a  line  of 
•ortain  i)eculiarit3-.  Applied  to  observations  of  the  sun  it  is  found  that 
s  body  contains  vapors  of  the  following  metals  :  Sodium,  barium,  cai- 
rn, magnesium,  manganese,  iron,  chronium,  cobalt,  zinc,  nickel,  copper 
J  probabl}'  gold.  The  gases  hydrogen  and  oxygen  are  also  present. 
From  the  discoveries  made  the  theory  has  been  derived  that  the  sun  is 
Tounded  by  an  atmosphere  composed  of  the  metals  named  converted  by 
at  into  a  condition  of  rarificd  vapor,  and  that  the  sun  itself  is  only  a  denser 
por  of  the  same  materials. 

He  spoke  of  the  solar  prominences,  first  observed  during  the  ceU^^v^^  v>.^ 
3  sun  in  1848,  and  afterwards  in  the  eclipses  ot  Tiy 
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tions  it  was  determined  that  one  of  the  prominences  extended  at  ( 
out  from  the  eun  a  distance  of  200,000  miles — a  sheet  of  red  flame, 
hydrogen  gas  is  only  seen  in  the  prominences,  but  all  the  other  gas 
on  the  surface  are  sometimes  seen  in  the  prominences. 

The  lecture  was  illustrated  by  the  use  of  the  spectroscope,  and  1 
showing  its  operation. 

Prof.  Snow,  in  adjourning  the  Academy,  stated  that  the  number  ( 
presented  had  been  unusually  large,  showing  a  growing  interest  in  1 
of  the  academy.  He  congratulated  the  members  on  the  fact  that  th( 
tion  seems  moving  on  from  year  to  year  in  a  work  of  increased  ue 
He  said  the  next  meeting  would  be  in  June  next,  at  Kansas  City ; 
annual  meeting,  at  Topeka. 


CHEMISTRY. 


HISTORY  OF  ALCHEMY. 
BY  PROF.  T.  J.  EATON.* 

The  whole  sum  of  human  life,  from  adult  age  to  the  grave,  con 
struggle  for  money. 

Whatever  may  be  the  pursuit,  whether  in  science,  religion,  pr 

or  traffic,  the  greatest  desire  of  every  human  heart  may  be  expi 

that  one  monosyllable,  (jold.    It  is  the  mainspring  of  human  acti 

end  and  object  for  which  we  are  all  working. 

"For  gold  the  merchant  plows  the  main, 
The  larmer  plows  the  manor." 

As  a  desire  it  seems  almost  innate,  and  has  existed  since  the  fo 
of  society.  Mythology  tells  us  that  King  Midas,  when  promised 
chus  whatever  he  should  ask,  said  "give  me  that  with  my  body  wha 
touch  may  be  changed  to  gold,  pure  yellow  gold."  To-day,  there  'n 
of  us,  if  we  had  faith  that  it  could  be  accomplished,  that  would  no 
the  same  question  practically^  in  the  same  manner.  It  is  the  univ( 
all-absorbing  problem  of  life,  and  all  we  know  of  science  is  cons 
practicaVimportance  only  so  far  as  it  enables  us  to  wrench  this  precic 
from  nature  or  our  fellow  man. 

I  mention  this  grand  motive  power  of  human  action  because  its  i 
on  the  ancient  scientific  mind  produced  the  strange  delusion  wiiosi 
1  propose  to  give  you  in  brief  to-night. 

It  is  full  of  meaning  and  interest,  as  it  was  the  first  step,  the  j- 
stage  of  a  beautiful  modern  science.  Like  Midas,  they  wished  1 
Hiipernatural  power  by  w\\\tV\  \.V\ey  eould,  with  the  simple  touch,  ch; 

♦Ke;i'l  bef«»re  the  Kansas CUy  Acvvdeww  o\  ^A:\e\ice,^viv^.'iJA\\,\va. 
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umon  things  of  earth  to  pure  yellow  gold.  Their  knowledge  of  the  laws 
lich  govern  matter  was  limited,  but  their  fertile  imaginations  were  un- 
lited.  "Disdaining  nature,"  says  Youman,  "they  retired  into  the  ideal 
►  rid  of  pure  meditation,  and  holding  that  the  mind  is  the  measure  of  the 
i  verse."  They  sought  through  its  agency  to  work  out  the  all-absorbing 
>blem.  They  claimed  at  last  to  have  discovered  this  power  in  what  .they 
led  the  "Philosopher's  Stone"  which  they  thou^fht,  by  mere  contact, 
iild  change  the  common  metals  into  gold.  And  further,  in  the  form  of  a 
Latiofl,  it  was  to  prove  a  universal  medicine,  and  even  change  the  decrep- 
<le  of  age  into  youth  again  and  prolong  life  indefinitely,  thus  permitting 
3  holder  to  enjoy  his  untold  wealth  and  bask  in  the  sunshine  of  perennial 
Uth. 

With  this  delusion  before  them  as  an  incentive  to  investigation,  we  find 
in  those  dark  ages  laboring  day  and  night,  searching  and  ransacking 
ture  to  gain  from  her  the  wonderful  secret.  The  object  for  which  they 
>orcd  was  of  course  never  attained;  but  in  their  investigations  many 
luable  discoveries  were  made,  which,  in  after  years,  when  the  delusion 
.s  washed  away  by  truth,  were  left  as  golden  sands,  with  which  was  lain 
i  foundation  of  the  most  beautiful,  interesting  and  useful  of  modern 
onces,  Chemistry, 

This  class  of  men,  searching  for  the  philosopher's  stone  and  the  elixir  of 
were  called  Alchemists^  a  term  whose  origin  and  primitive  meaning  is 
L  accurately  known.  Some  authors  claim  that  it  was  in  use  among  the 
ceks  80on  after  the  Christian  era,  while  others  think  there  are  sufficient 
Li^ons  for  considering  it  of  Egyptian  origin.    But  Prof.  Palmer  (professor 

Arabic),  considered  it  an  Arabic  term,  being  made  up  of  the  particle  at 
ti  a  word  derived  from  the  substantive  kyamon,  signifying  the  constitution 

a  thing. 

There  are  many  similar  terms  known  to  have  come  from  the  Arabic  Ian- 
age,  such  as  Almanack,  Alkoran.  Alkali,  Alembic,  and  others,  which 
►uld  furnish  at  least  strong  presumj^tive  evidence  that  this  was  the  true 
igin  of  the  term.  Some  have  pretended  that  it  is  derived  from  the  name 
tern  or  Shem,  one  of  the  sons  of  Noah,  and  that  to  this  day  the  Jews  pos- 
the  art  of  making  gold — hence  their  fabulous  wealth. 

The  leading  idea  of  the  Alchemists  was  transmutation,  or  the  power  of 
anging  one  kind  of  matter  to  another.  This  idea  was  based  on  the  in- 
tbility  of  the  properties  of  matter.  They  held  that  there  were  but  four 
^ments — fire,  air,  earth  and  water — and  that  all  bodies  were  either  hot  or 
Ui,  wet  or  dry.  Warmth  and  dryness,  they  said,  produce  fire.  Warmth 
il  moisture  produce  air.  Cold  and  dryness  produce  earth,  and  cold  and 
Jisture  produce  water.  These  elements,  fire,  air,  earth  and  water,  they 
limed  could  be  transmuted  into  each  other,  by  the  mere  exchange  of  prop- 
ties.  Thus,  if  dryness  is  added  to  water  the  moisture  is  destroyed  and  it 
converted  into  earth.  If  coldness  is  added  to  air,  the  warmth  is  de- 
coyed and  it  become  water,  an  example  of  wh\t:\i        v^^cw  \N\\<iT\  vvcv  vi\iccN\\^^ 
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vcHrtcl  was  tillo«l  with  cold  water,  on  a  warm  day  ;  the  coldness  was  com- 
muiiieated  to  the  surronnding  air,  changing  it  to  water,  which  was  con 
dcnsod  on  the  outside  of  the  vessel. 

In  like  manner  they  claimed  that  earth  could  be  changed  to  water.  wat« 
to  air  and  air  to  lire  b}'  the  mere  putting  on  or  off  of  predorainaut  proper- 
tics.  The  metals  they  divided  into  two  classes ;  such  as  preserved  their lusiw 
when  exposed  to  fire,  were  called  noble  metals,  while  those  that  lost  their 
iustre  and  other  characteristic  properties  by  heat,  were  termed  base  metak 
The  metals  were  moreover  regarded  as  compounds,  consisting  of  a  metallie 
earth  and  an  inflammable  principle,  which  they  called  sulphur.  Ingol 
these  principles  wore  found  nearly  pure,  while  in  other  metals  thej'wer 
contaminated  with  foreign  ingredients,  by  being  purified  of  which  the) 
would  be  converted  into  gold. 

Such  were  a  few  of  . the  leading  ideas  of  ancient  chemical  philosophj! 
To  us  the}'  seem  mere  idle  visions,  but  to  the  ancients,  with  the  light  tlii( 
had  on  science,  they  were  as  plausible  as  the  laws  of  gravitation  and  tfc 
correliations  and  conservations  of  force  are  now,  and  they  seemed  attbi 
time  strongly  supported  by  facts. 

Lead  and  copper  ores  are  frequentl}'  found  alloyed  with  silver  and  flomt 
times  with  gold  al>o.  Take  galena  (lead  ore),  for  example.  They  sawhyil 
lustre,  etc.,  that  it  was  a  metal ;  if  heated  it  gave  off  sulphur  and  itsprof 
crties  were  heightened,  in  fact,  it  became  a  purer  metal.  It  was  very  reasw 
able  to  suppose  that  by  the  separation  of  a  little  more  sulphur  it  ^0011 
booomo  further  ])uritiod  and  changed  to  silver,  and  when,  on  further  applic* 
tion  of  hfut,  a  litllo  silver  was  roalU-  obtained,  and  from  it,  a  trace  of  joW, 
it  was  natural  to  think  they  had  produced  the  latter,  and  that  by  continuinj 
or  ])erfecting  the  pn>coss  they  could  change  all  the  lead  to  gold. 

Again,  the}'  ])Oured  water  on  quick-linic;  it  disai>peared,  lost  its  propfif 
ties  as  water,  and  accjuired  those  of  stone,  in  other  words,  it  was  transmuted 

A  small  plant  in  a  weighed  portion  of  soil,  by  the  addition  of  pure  wat« 
only,  grew  to  be  a  vigorous  shrub,  while  the  soil  lost  but  a  trifle.  WhatwK 
more  natural  than  to  suppose  the  water  was  tranmuted  to  a  living  structurel 

They  said,  '-does  not  fermentation  change  the  sweet  juices  of  plants  inti 
the  invigorating  and  youth-giving  aq^ia  vitae  (water  of  life)."  '-Doe-? 
digestion  translbrm  food  into  blood  ?" 

Such  things  seemeil  to  amply  confirm  their  theories,  and  I  think  thwi 
ideas,  fur  that  stage  of  the  science,  were  perfectly  legitimate,  althou.u'i^  " 
themselves  erroneous.  Taken  in  connection  with  the  times,  wo  fiinl 't ' 
natural  stage  in  the  growth  of  the  human  mind  ;  as  Yauman  again  say?*'! 
was  the  tirst  experimental  grapple  of  man  with  nature." 

They  did  not,  however,  adhere  to  this  method  of  investigation  biual 
lowed  themselves  to  be  led  astraj'  by  astrological  dreams  and  a  thou^ant 
other  absurdities,  the  natural  result  of  which  was  their  fables  of  the  ph' 
Josoplier's  stone.  This  philosopher  s  stone  or  ^'lapis  ti)t(feti$'  was  tiion  lb 
backbone  of  alcbcmy         d\«»\\\A^j;\\A^V\\v<i,^vi'A\\Yvi  between  it  and  chemij^O 
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or.    It  constituted  the  vital  part  of  ancient  science,  and,  strange  aft  it 
8c'cm,  its  search  was  continued  through  a  period  of  more  than  a  thou- 
yoars,  and  philosophers,  during  all  that  time,  were  misled  by  the 
iLi:o  delusion. 

Q  a  decree  of  1423  Ilenry  the  VI  of  England,  declared  "that  the  clergy 
Id  engage  in  the  search  for  the  philosopher's  stone,  for,  since  thoy  could 
ge  bread  and  wine  into  the  body  and  blood  of  Christ,  they  must,  also, 
le  help  of  God,  succeed  in  trunsmuting  the  baser  metals  into  gold." 
he  alchemists  pretended  that  a  knowledge  of  the  philosopher's  stone 
allowed  b^'  Providence  to  only  a  few  select  persons,  who  were  found 
hy  on  account  of  a  virtuous  life,  a  careful  study  of  alchemical  authors, 
perseverance  in  experimenting;  and  anyone  receiving  this  peculiar 
•  was  threatened  with  the  direst  vengeance,  both  in  this  world  and  the 

if  he  ever  revealed  it  to  the  vulgar.  Their  books  wore  therefore  only 
ided  for  the  favored  few.  In  their  style  they  wore  as  mystical  and  un- 
ligible  as  possible,  their  works  abounding  in  symbols  and  diagrams  to 

more  to  this  obscurity, 
rom  an  article  by  Archibald  Campbell  wo  copy  the  following  excellent 

iption  of  the  manner  in  which  their  followers  were  beguiled : 
Some  of  the  writers  adopt  such  mystical  modes  of  expression,  or  em- 
such  peculiar  diagrams  and  symbols,  as  to  be  absolutely  unintelligi- 

while  others,  after  professing  to  speak  plainly,  and  for  some  time 
oying  the  known  terms  of  chemistrj-,  suddenly  disappoint  our  expecta- 
.  Just  as  we  begin  to  flatter  ourselves  that  we  understand  their  pro- 
s  and  perceive  the  particular  object  which  thoy  have  in  view,  they  tell  • 
lat  the  copper  or  silver  which  they  have  immediately  before  command- 
s  to  emploj',  is  (non  vulgi  sed  nostrum)  not  the  copper  or  silver  of  the 
ar,  but  of  philosophers.  When  after  deluding  their  readers  in  this 
ncr,  they  conclude  by  an  (intclige  si  potes) — understand  me  if  you  can — 
i  plura  dicerem  etiam  pueri  intelligerent)^  if  I  should  say  more  even  chil- 

would  understand. 

has  the  unhappy  persons  who  addicted  themselves  to  the  study  of 
cmy  always  remained  uncertain  how  to  interpret  the  author  whom 
chose  as  their  instructor;  and  instead  of  being  led  from  the  unfortun- 
ssue  of  their  experiments  to  doubt  the  authority  of  their  guide  and 
t  entirely  from  tlie  pursuit,  rather  supi>osed  the}'  had  misunderstood 
uthor,  and  attempted  by  a  more  attentive  stud}'  of  his  works  to  arrive 
s  true  meaning.  They  were  thus  led  on  from  one  delusive  hope  to 
ler;  from  one  expensive  process  to  another  still  more  expensive,  till 
oinplete  expenditure  of  their  own  funds  and  the  failure  of  their  credit 
<»thcrs,  forced  them  unwillingly  to  desist  from  their  experiment.  After 
ig  thus  spent  their  lives  in  perpetual  labor  and  disappointments,  after 
)g  injured  their  health  by  the  processes  in  which  they  were  employedi 
•educed  themselves  to  absolute  poverty,  in  their  chase  after  an  u\v^i.vk\- 
object,  the  alchemists  were  seldom  cured  of  l\\e\r  to\\y,\i\x\.  \v\\\3\*^v>2^^ 
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in  retirement  in  their  visionary  speculations,  they  at  last,  either  from  men- 
tal derangement  or  from  the  want  of  funds  sufficient  to  disprove  their  new 
theory  by  experiment,  believed  themselves  to  have  become  acquainted  wiA 
the  mode  of  formin^^  the  philosopher's  stone,  and  composed  mystical  books 
to  teach  the  art  to  others." 

The  first  certain  notices  we  have  of  the  belief  in  transmutation  was  tie 
latter  part  of  the  third  or  the  beginning  of  the  fourth  century,  when  the 
Greek  ecclesiastics,  it  seems,  attempted  to  manufacture  gold  and  silver. 
Many  learned  treatises  on  this  subject  are  said  to  have  been  written  by  then. 

Afler  the  Maliommedan  conquest  and  the  Arabians  became  so  highlj 
civilized,  they  cultivated  the  arts  and  sciences.  In  the  eighth  century  thil 
idea  reappeared  among  them,  and  here  we  have  really  the  first  authenuc 
mention  of  Alchemy.  The  name,  as  I  have  said  before,  undoubtedly  orip- 
nated  with  this  people. 

The  Arabian  physicians  introduced  into  medicine  the  mercurial  prej*- 
rations.  From  their  success  with  these  agents  they  were  led  into  the 
extravagant  notion  of  a  universal,  medicine  an  elixir  of  life.  These iden 
seem  to  have  been  universally  received  at  that  time,  and  we  find  illastrt- 
tions  among  their  votaries — Gebcr,  Ehazis  and  Avicenna. 

During  the  intellectual  darkness  of  the  eleventh  and  twelfth  cenluriei 
science  almost  faded  away  entirely,  and  we  find  but  little  known  of  Alchemy 
until  about  the  middle  of  the  thirteenth  century,  when  Roger  Bacon  tfi 
his  cotemporaries,  Eaymond,  Lully,  Albertus  Magnus  and  Armand  dc  Ville- 
nenne  again  brought  it  forward  and  made  it  popular,  both  with  the  ignorant 
and  the  learned.  This  period  of  Alchemical  history  was  really  theacmeof 
the  science.  The  most  extravagant  notions  were  entertained.  They  now 
sought  for  the  alchahest  or  universal  solvent,  and  pretended  they  had  tbe 
])0wer  of  developing  the  constituent  jirinciple  of  gems.  The  discovery  of 
the  philosopher's  stone  they  supposed  would  not  only  give  them  the  power 
of  forming  the  precious  metals,  of  curing  disease  and  prolonging  life,  but  it 
was  to  solve  some  of  the  most  difficult  problems  in  general  science,  ao'l 
oven  in  religion  itself.  The  impetus  given  to  the  science  by  these  earnest 
and  probably  honest  alchemists  continued  it  through  the  tv/o  succeeding 
centuries,  and  true  believers  continued  their  experiments  with  amazinf 
assiduity. 

About  the  beginnini?  of  the  fourteenth  century  we  find  Basil  Valentine, 
a  Benedictine  monk,  who  becomes  noted  us  an  alchemist.  lie  has  the  credit 
of  being  the  first  man  who  '-Ibrmally  applied  chemistry  to  medicine.  "  He 
discovered  the  therapeutic  proi)ertie.s  of  antimony,  which  he  celebrated  in 
1  a  treatise  entitled  his  "Currus  triumphalis  antimonii,"  and  originated  the 
doctrine  that  all  substances  were  compounds  of  salt,  sulphur  and  mercury. 
I        The  extravagant  doctrines  of  liiiymond  Lully,  concerning  a  universal 
J   medicine,  were  again  revived  and  gradually  gained  ground  until  they  culmi- 
I    nated  with  that  noted  empiric,  Paracelsus.       This   man,  Theophrusiiis 
r  Parnr-chuf^,  was  called       ^iv\\v\<i  ^^\.\\vi  T.^v\\tli  and  rising  sun  of  ail  ilic 
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iiomists.    IIo  was  born  in  1493,  near  Zurich  in  Switzerland.    Ilia  father, 

0  was  a  physician,  instructed  him  in  medicine,  after  which  ho  placed  him 
ler  the  most  noted  alchemists  of  the  time.  lie  is  said  to  have  traveled 
oii^h  every  country  in  Europe,  consulting  phj'sicians,  quacks,  old  women 
magicians  indiscriminately,  in  order  to  gain  information.  At  the  ago  of 
jnty  ho  was  captured  by  the  Tartars  and  carried  before  the  Czar  of  Kus- 
,  and  afterwards  accompanied  his  son  to  Constantinople,  where  he  claims 
discovered  the  philosopher's  etone.  He  gained  a  notoriety  as  a  physician, 
curing  syphilis  with  mercury,  and  hy  the  free  use  of  opium  in  the  cure 

1  alleviation  of  disease.  In  the  thirty-fourth  year  of  his  ago  he  was  ap- 
inted  Professor  of  Physics  and  Natural  Philosophy  in  the  University  of 
sle.  He  was  thus  the  first  public  Professor  of  Chemistry  in  Europe.  His 
tures,  which  attracted  a  vast  number  of  students,  are  said  to  have  been 
I  of  bombast  and  self-laudation.  Ho  treated  the  physicians  of  his  time 
th  the  greatest  insolence,  telling  them  "that  the  very  down  of  his  bald 
to  had  more  knowledge  than  all  their  writers;  the  buckles  of  his  shoes 
»rc  learning  than  Galen  or  Avicenna,  and  his  beard  moro  experience  than 
their  universities."  Ho  boasted  of  the  possession  of  secrets  which  would 
Dlong  life,  and  oven  proposed  himself  to  live  to  the  age  of  Methuselah. 
0  fact  is,  says  one  author,  "ho  had  made  the  discovery  of  alcohol,  and 
>ught  that  in  it  ho  had  found  the  long  sought  elixir  of  life.  ParceJsus 
bermined  to  put  it  to  the  tost,  and  drinking  copiously  of  his  alcohol  (with 
laring  worthy  a  better  cause)  ho  sank  dead  oh  the  floor  of  his  laboratory.*' 

Thus  ended  the  days  of  one  of  the  most  remarkable  scientific  men  that 
cr  lived.  While  living  ho  was  degraded  and  mean,  insolent  and  bombas- 
.  Ho  stole  the  opinions  of  others  and  propagated  them  as  his  own. 
Trying  the  idea  of  the  philosopher's  stone  and  the  universal  medicine  to 
:h  a  ridiculous  extent,  and  then  exemplifying  their  emptyness  by  his  own 
igic  death  while  vainly  endeavoring  to  prolong  his  life.  In  this  he  un- 
ubtedly  did  much  towards  dispelling  the  illusions  from  the  minds  of 
inking  men. 

During  and  for  some  time  previous  to  Paracelsus  there  existed  another 
iss  of  men,  a  set  of  mountebanks,  vile  pretenders,  who,  taking  advantage 
the  ignorance  of  the  people,  passed  juggling  tricks  for  true  Alchemy, 
icy  pretended  to  have  the  philosopher's  stone,  and  offered  to  impart  the 
:ret  to  others  for  a  certain  sum  of  mone}'.  One  of  these  quacks  having 
vested  his  loose  cliange  in  a  nail  constructed  one-half  of  gold  and  the 
:ier  iron,  and  having  mastered  a  few  chemical  terms,  would  start  on  his 
Rsion.  fleeting  an  individual  with  more  money  than  brains,  ho  ^^ould 
rclcssly  draw  from  his  pocket  a  handfull  of  nails,  selecting  the  proper  one. 
*om  a  vial,  said  to  contain  tho  magic  elixir,  he  would  expend  the  last  drop 

converting  the  nail  into  gold.  Tho  vial  contained  onl}'  colored  water, 
th  which  ho  would  wash  tho  paint  off  the  nail.  Presenting  it  to  his  vic- 
n  as  a  sampU)  of  what  ho  could  do,  he  was  from  that  moment  master  of 
s  purse  until  it  was  exhausted  or  its  owner,  tired  ovil  by  T^^^itxX.^^ 
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in  cxperim<yit«,  would  send  the  charlatan  away  to  repeat  the  same  tr 
ariother  equally  as  gullible.  Another  sample  of  their  swindling  opoi 
was  theirpowder  of  projections.  B3' projecting  or  throwing  this  onll 
'  face  of  melte<l  lead,  they  pretended  it  would  change  the  lead  to  gold, 
secret  of  the  trick  was  a  hollow  metallic  stirring  rod,  into  which  lh< 
previously  conveyed  the  gold.  The  powder  was  composed  ol  sulphu 
petro  and  charcoal,  which,  when  thrown  into  the  crucible,  made  a 
deflagration  or  flash.  Stirring  vigorously  with  the  hollow  rod,  they 
.  at  length  produce  the  golden  grains  to  astonish  the  uninitiated. 

These  frauds,  and  finally  the  conduct  of  Paracelsus,  began  to  ahii 
higher  ranks  of  society,  so  that  finally  the  whole  claf?s  of  alchemist 
brought  into  disrepute.  Laws  were  enacte<l  against  them  by  <lii 
princes  of  Europe,  and  learned  men  discussed  the  falsity  of  the  doct 
transmutation. 

As  knowledge  increased,  Alchemy  now  decreased  so  rapidly  that  afi< 
acelsus  we  find  but  one  true  alchemist  of  sufficient  note  to  demand  our 
tion  in  this  connection.  This  alchemist  was  Van  Helmont,  a  discip 
great  admirer  of  Paracelsus.  He  was  born  at  Brussels  in  1577,  read 
cine  and  received  his  degree  at  the  age  of  twenty-two.  Soon  after,  hi 
ing  to  get  the  itch  and  failing  to  cure  himself  with  the  regular  trea 
he  became  disgusted  with  the  profession  and  left  it.  Dividing  his  f 
among  his  relatives,  he  spent  some  ten  years  in  traveling,  during 
time  he  became  violently  atfached  to  the  study  of  Alchemy,  and  resol 
devote  the  remainder  of  his  life  to  its  investigations.  He  was  a  bli 
hercnt  to  the  doctrines  of  his  illustrious  pre<lecessor,  yet  he  made 
valuable  discoveries,  and  his  writings  had  sufficient  merit  to  give  liir 
siderable  celebrity.  Van  Helmnot  may  justly  be  considered  the  last 
alchemists,  for  with  his  death  in  1G44  the  doctrine  of  a  universal  me 
expired,  and  soon  after  that  of  the  philosopher's  stone  also.  His  cot 
raries  and  immediate  successors  were  such  men  as  Agricola,  Glaube 
guin,  Glazer,  Erkern,  Kunkle  and  Boyle,  who  attended  strictly  1 
refutation  of  those  doctrines  of  the  ancients,  so  that  the  whole  alchem 
science  fell  to  ruin,  thus  ending  about  the  middle  of  the  seventeenth  cc 
one  of  the  most  interesting  and  vital  illusions  to  which  the  human  mil 
ever  been  subjected.  It  undoubtedly  originated,  as  I  have  before  inlir 
in  man's  innate  desire  for  wealth,  his  desire  for  knowledge,  and  a  vIl 
body  and  a  long  life  to  enjoy  them,  the  same  objects  for  which  v 
laboring  to  this  day,  viz  :  Gold  for  our  purses,  knowledge  for  our  I 
and  long  life  to  enjoy  both.  Their  labors  were  not  entirely  in  vai 
have  we  the  right  to  consider  their  system  a  fraud,  although  fraud  ma^^ 
been  connected  with  it  at  times.  Astrology  preceded  astronomy,  so  A.k 
laid  the  foundation  for  a  sublimer  chemistry.  In  their  energetic  e 
alter  the  philosopher's  stone  the  alchemists  made  many  valuable  disco 
which  they  did  not  appreciate  at  the  time,  but  which  in  after  years, 
*'o//ated  and  sifted  from  error,  furnishe<l  the  groundwork  of  a  noble 
truer  science. 
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THE  CHEMISTRY  OF  GLASS. 

If  lass  is  so  familiar  a  substance  that  we  are  likely  to  overlook  its  wonderful 
racter.  If  we  imagine  ourselves  suddenly  deprived  of  it,  and  ask  where  we 
uld  tind  a  substitute  in  many  of  its  uses,  we  shall  better  appreciate  its 
([ue  value.  There  is  absolutely  nothing  known  to  us  in  nature  or  in  art 
t  could  take  its  place  in  some  of  its  most  important  applications.  In  our 
idows,  for  example,  what  could  we  use  instead  of  it  that  would  not  be  a 
re  barbarian  makeshift?  What  dreary  prisons  our  dwellings  would  be  in  ^ 
Tew  England  winter  with  no  light  except  what  could  be  got  through  oiled 
•er  or  canvas,  and  no  opportunity  of  seeing  anything  outside  without 
ning  the  window ! 

To  the  man  of  science  the  loss  would  be  infinitely  greater  if  not  irrepar- 
V.  AVe  will  not  attempt  to  picture  the  dismay,  the  despair,  of  the  astron- 
cr  and  the  chemist  if  deprived  of  the  instruments  and  apparatus  in  which 
es  forms  an  essential  part.    It  may,  indeed,  be  asserted  that  the  sciences 

Id  not  have  attained  their  present  development  without  the  aid  of  glass, 
s  partial  and  imperfect  substitutes  that  are  available  are  so  costly  as  to 
writhin  the  means  of  comparatively  few,  and  the  progress  of  investigation 
old  be  proportionately  slow  and  difficult. 

But  we  must  leave  our  readers  to  follow  out  these  reflections  for  them- 
FCB,  our  present  purpose  being  rather  to  give  facts  than  to  indulge  in 
cy  pictures  of  the  "might  have  been." 

The  manufacture  of  glass  dates  back  to  a  pro-historic  antiquity.  We  do 
even  know  to  what  race  or  nation  its  invention  is  to  be  credited.  Arch- 
ogists  are  disposed  to  assign  it  to  the  Egyptians,  but  apparently  on  no 
«r  ground  than  the  convenient  one  of  assuming  that  any  art  whose  origin 
not  be  traced  may  safely  be  ascribed  to  a  people  among  whom  so  many 
«r  arts  had  their  rise  and  development.  The  story  of  Pliny  that  glass 
» the  accidental  discovery  of  some  Phoenician  merchants  was  ol  course  a 
»o  tradition,  and  it  is,  moreover,  improbable  on  the  face  of  it.  He  tells 
that  those  merchants,  landing  on  the  banks  of  the  river  Belus,  made  use 
Hocks  of  soda  to  support  the  caldron  in  which  they  cooked  their  food, 
Ithat  the  alkali  melted  and  united  with  the  sand  to  form  glass;  but  it  is 
ficult  to  believe  that  an  open  fire  on  the  sand  would  be  hot  enough  to 
^<:t  the  vitrification.  If  the  process  was  discovered  by  chance,  as  it  may 
5"c  been,  it  is  more  likely  that  it  was  connected  with  the  early  art  of  pot- 
y  or  some  of  the  primitive  operations  in  the  extraction  of  metals  from 
^ir  ores. 

Although  the  art  of  making  glass  is  so  ancient,  it  is  little  more  than  half 
cntury  since  the  scientific  principles  on  which  it  depends  were  explained 

the  Swedish  chemist,  Berzelius.  He  was  the  first  to  discover  that  silica 
acid,  and  that  glass  is  a  true  chemical  compound,  or  a  salt  formed  by 
^  Union  of  this  acid  with  alkaline  bases.  From  that  time  the  manufacture 
SlasH,  which  had  been  carried  on  empiratically  for  ages,  WAft       >\>^v.v\\  ^ 
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Hck'Utitic  t*.njLsrig.  uiiU  uouducled  with  the  j»reei«*iori  ofolhi^i    rn  in  ■     ;  r " 
Thv  niiiny  VHrioties  of  glas?*  thiit  Uud  bet^n  minJe  iicrt  cirdi:ji^  :   . :  ' 
Tulm  doduecd  from  cstporiont  ©  were  fguiid  to  bo  mixtures  of  ^ilicuu- 
itig  proportions;  or,  to  bo  moro  Bpoeifie,  mixtures  »>f  the  j^ilic^to  it 
or  smlu,  or  of  both,  with  ono  or  moro  silicutts  of  the  eiirthg  or  metals 
of  lime,  aiuminii,  bnryla,  iron^  lead,  etc.    Thus  common  window 
silicate  of  sodii  or  potasli,  or  both,  witSi  that  of  lime,  and  ugually  of  hji. 
flint  gh\i<%  of  potas^U  and  lead,  and  so  on.    It  would  take  whole  Qohmm^ 
•  the  Journal  to  enumerate  the  varieties  of  giass  w  ith  their  compositJOD ;  to 
their  properlieft  depend  upon  a  few  ^itaplc  chemical  facts.    The  alkaliw 
silicates,  or  those  of  potash  and  soda,  arc  soluble  in  water  ;  the  others 
in  glass-making  are  insoluble.    The  mixtures  of  the  two,  in  dJiferent  in^i 
bers  and  proportions,  vary  in  the  power  of  rosiiiting  ih©  action  of  aciilMM 
alkalies,  fustbility^  hardness,  briUianoy  and  other  reii^pi^cts.  Leal 
instance,  tends  to  make  glass  sottcr,  more  fasible,  and  more  lustroriv 
tits  it  for  optical  and  ornamental  purposes^  but  spoils  it  for  the  pur|' 
the  chemist,  who  w^ants  a  hard  and  infusible  glass,  not  readily  acted  i] 
by  chemical  agents.    Lime,  on  the  other  hand,  renders  glass  rofractoty 
leas  susceptible  to  the  action  of  acids  and  alkalies.    The  Bobemtan  glati«i 
much  esteemed  for  chemical  apparatus,  is  essentially  a  silktattf  of  pQlM^ 
lime* 

The  coloring  of  glass  is  effected  by  the  admixture  of  small  quaotitii 
metallic  Oxides  w^hcn  h  is  in  a  state  of  fusion,    Common  bottle  gla^ 
dark-green  color  to  the  presence  of  oxide  of  iron  in  the  sand  used  tal 
manutueture.    Suboxide  of  copper  }>roducos  a  red  glass,  and  gold  a  mi 
icciit  ruby  tint.    The  oxides  of  antimony  and  uranium  are  used  for  diffi 
i^hades  of  yellow,  oxide  of  cobalt  for  blue,  binoxido  of  manganese  foriin  i 
cthyst  purple,  a  mixture  of  the  oxides  of  cobalt  and  manganese  for  bli 
and  variout^  other  oxides  or  mixtures  of  oxidcfi  for  the  multiplicity  of  bucs 
lints  rcijuired  for  artistic  and  ornamental  purposes.  Natural  gems  owtHi 
beauty  of  coloring  to  the  blending  of  metallic  oxides  with  the  colorlm  til 
uud  all  their  exquisite  tints  can  be  reproduced  by  the  skill  of  the  : 

The  value  of  glass  for  moet  ot  its  uses  depends  largely  ou  t  ■ 
it  is  an  amorphous,  that  is,  a  non-crystalline  substance.  When  ccrtai: 
riettes  of  glass  are  heated  nearly  to  the  melting  point  and  th«nii< 
cooled,  the  silicates  partially  separate  and  crystalline,  and  the  mass  Imk;* 
opaque,  like  porcelain.  This  devitrified  glass,  as  it  is  called,  may  k 
stored  to  its  original  transparent  state  by  again  fusing  it* 

While  for  ordinary  purposes  glass  is  one  of  the  most  permunent  of 
pounds,  it  is  not  m  indifferent  to  chemical  action  as  it  appears*  Water 
moro  or  less  on  all  kinds  of  glass,     Faraday  found  that  powdered  pi 
glass  reddens  moist  turmeric  paper,  showing  that  a  portion  of  its  ilkl 
readily  dissolved  out.    Pure  water  boiled  for  a  long  time  in  glass 
likewise  becomes  alkaline.    Mere  exposure  to  moist  air  gradually  eai 
decomposition  of  the  surface  of  the  glass,  especially  when  there  is  »mm^ 
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le  air.  Wo  have  already  referred  to  this  action  in  an  article  on  "Iridcs- 
e  in  Glass,"  which  appeareti  in  the  Journal  for  April,  1877.  According 
rirtiths,  a  fiint-glass  bottle  in  which  a  solution  of  carbonate  of  ammonia 
been  kept  for  a  loniij  time  was  so  much  acted  upon  by  the  liquid  that 
'S  of  glass  could  bo  detached  by  shaking  it. 

.11  acids  also  act  upon  glass,  especially  if  there  is  an  excess  of  alkali  in 
oniposition,  or,  as  already  intimated,  if  it  contains  lead.  Wine  and 
r  acid  liquids  kept  in  bottles  have  often  been  found  contaminated  with 
,  resulting  from  the  solution  of  the  metals  in  the  glass.  Wine  is  some- 
s  put  into  bottles  made  of  glass  wholly  unfit  for  the  purpose,  and  its 
'  and  color  are  artected  in  a  very  few  days  by  the  salts  produced  by  cor- 
>n.  We  can  imagine  that  serious  mischief  might  occasionally-  arise 
I  putting  up  domestic  wines,  fruit  juices,  and  the  like  in  bottles  not  in- 
ed  fur  any  such  uj^e. 

["he  rapid  and  intense  action  of  hydrofluoric  acid  upon  glass  is  due  to 
oniarkable  affinity  for  silica,  which  it  separates  at  once  from  the  vitre- 
salt,  forming  a  fluoride  of  silicon.  As  many  of  our  readers  are  aware, 
mtage  is  taken  of  this  chemical  reaction  in  the  process  of  etching  glass, 
surface  to  be  etched  is  coated  with  wax,  and  the  lines  to  be  engraved 
Lhrough  with  a  pointed  instrument.  The  glass  is  then  exposed  to  the 
.'s  of  hydrofluoric  acid,  produced  b}-  the  action  of  sulphuric  acid  on 
dered  fluor  spar  (fluoride  of  calcium),  and  is  corroded  where  the  wax 
been  removed.  The  experiment  is  one  that  requires  special  caution  on 
unt  of  the  highly  poisonous  character  of  the  acid  vapor. 
?hese  are  but  a  few  out  of  the  many  facts  connected  with  the  chemistry 
lass,  but  the  length  ti;  which  the  article  has  extended  forbids  us  to  pur- 
ihu  subject  further  at  present. — Boston  Journal  of  Chemistry, 


NEW  PROCESS  FOR  ELECTRO-PLATING. 

Vofessor  A.  W.  Wright,  of  Yale  College,  Xew  Haven,  Conn.,  hasdiscf»v- 
a  new  and  brilliant  method  of  electro-plating,  which  promises  to  be  of 
.t  utility.  Taking  advantage  of  the  fact  that  the  various  metals  may  be  V(.»l- 
zed  by  the  electrical  current,  he  provides  a  hollow  vessel,  from  which  tlie 
s  partially  exhausted;  within  this  vessel  he  arranges  opposite  to  each 
r  the  two  poles  of  an  induction  coil ;  the  article  to  be  electro-plated,  a 
if  glass  for  example,  is  suspended  between  the  poles;  to  the  negative 
is  attached  a  small  j)iece  of  the  metal  that  is  to  be  deposited  on  the 
s.  From  three  to  six  pint  Grove  cells  are  employed,  yielding,  by  mean« 
le  induction  coil,  an  electrical  spark  from  two  to  three  inches  in  length, 
ler  the  influence  of  this  spark  a  portion  of  the  metal  of  the  electrode  is 
rerted  into  gas  or  volatilized,  and  condenses  upon  the  cooler  surface  of 
suspended  glass,  forming  a  most  brilliant  and  uniform  deposit.  The 
kness  of  the  plating  thus  produced  may  be  regu\tx\.vivi  '^^\w\>^V5 
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(•ontinuing  the  action  of  electrieit}'  for  a  longer  or  shorter  period.  Thai 
the  metal  is  actually  volatilized  is  proven  by  exam i nation  with  tfceRpeetro- 
scope  during  the  progress  of  the  operation,  the  characteristic  lines  of  wbit 
ever  metal  is  used  for  the  electrode  being  fully  revealed.  This  may  be 
classed  as  the  discovery  of  a  new  art,  and  is  certainly  very  interesting  and 
remarkable,  in  brief,  it  consists  in  plating  the  surfaces  of  substances witk 
metals,  by  exposing  such  surfaces  to  the  hot  vapors  of  whatever  metalili> 
desired  to  plate  with. 

Professor  Wright  has  already  made  a  number  of  valuable  practical  appli- 
cations of  his  discovery.  He  produces  mirrors  with  silver,  platinum,  iron, 
and  other  metals,  of  the  most  pure  and  resplendent  character.  He  depwiti 
gold  in  a  layer  so  thin  that  it  is  only  0.000183  mm.  in  thickness,  orappm- 
imately  only  one-fourth  the  wave  length  of  a  red  ray  of  light.  He  obtain 
curious  colors  in  the  mctals,*varying  with  the  thickness  of  the  deposit^yini 
opens  up  a  new  field  for  investigation  into  the  nature  of  metals  and otbff 
volatilizable  substances,  and  perhaps  of  light.  lie  shows  that  his  electro- 
ally  deposited  metals  have  improved  qualities ;  that  telescopic  and  helio§iatie 
mirrors,  for  example,  of  platinum  deposited  on  silver,  by  his  process, will 
be  unalterable  ;  and  the  promise  is  that  we  shall  before  long  be  able  brthii 
new  art  to  produce  telescopes  and  other  scientific  instruments  of  greatlf 
improved  character. — Scientific  American, 


The  residual  charcoal  after  lixiviation  of  destructively  distilled  sea-wed, 
l>ossesses  an  extraordinary  power  of  absorbtion  and  deodorization.  Accord- 
ing to  Mr.  E.  C.  C.  Stanford,  its  composition  is  about  midway  between  that 
trom  wood  and  that  from  bone,  in  the  proportion  of  carbon  ;  hut  iti^moff 
nearly  like  the  latter,  from  which  it  differs  in  containing  more  carbon ai^ 
carbonates  of  calcium  and  magnesium,  and  less  i)hosphates.  Iteanbcob- 
tained  at  about  one-fuurth  the  price  of  any  other  charcoal. 

PoLisiiiNd  Brass. — For  polishing  the  brass  work  of  engines,  rub  thesW" 
face  of  the  metal  with  rottenstone  and  sweet  oil,  then  rub  off  with  a  piw* 
of  cotton  flannel  and  polish  with  soft  leather.  A  solution  of  oxalic  acii 
rubbed  over  tarnished  brass  soon  removes  the  tarnish,  rendering  the  nieul 
bright.  The  acid  must  be  washed  off  with  water,  and  the  brass  rubbed 
with  whiting  and  soft  leather.  A  mixture  of  muriatic  acid  and  alum  dissolvcl 
in  water  imparts  a  golden  color  to  brass  articles  that  are  steeped  in  it  tor* 
few  seconds. — Scientific  American. 

Bismuth  has  been  purified  by  Mr.  E.  Smith  in  this  way  :    To  every  I'i^' 
teen  parts  of  bismuth  kept  in  a  fluid  state,  at  the  lower  point  of  its 
temperature  he  added  one  part  of  mixture  composed  of  three  parts 
flowers  of  sulphur  and  eight  parts  of  cyanide  of  potassium.    The  bismotl*  j 
was  kept  melted  for  fifteen  minutes  after  the  mixture  was  introduced  and 
then  allowed  to  cool. 
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THE  MECHANICS  OF  VENTIi-ATlON. 
By  GEO.  W.  RAFTER,  C.  E. 

The  necessity  for  change  of  air  in  inhabited  spaces  is  rendered  evident 
c-nisidering  the  sources  of  contamination  ;  they  are, 
r?.    The  production  of  carbonic  acid  by  respiration. 
h.    Increase  of  moisture  from  the  same  cause  and  exhalation  from  the 
dy. 

r.    Organic  impurities  from  the  bodily  exhalations.  ! 

Heat  tlirown  off  from  the  occupants  and  from  the  lights  at  night ;  and  | 
#.    The  production  of  carbonic  acid  from  the  lights. 

The  object  of  ventilation,  therefore,  is  to  remove  foul  air  and  substitute  i 
?rth  air  in  place  of  the  foul  air  so  removed. 

Ventilation,  then,  reduced  to  its  simplest  terms,  is  a  matter  merely  of  the  ' 
►vement  of  bodies  of  air;  and,  since  air  in  a  substance  possessing  weight, 
2  whole  question  is  one  of  mechanics,  and  is  in  the  fullest  sense  susceptible 
numerical  computation. 

This  being  granted,  further  progress  is  comparatively  rapid,  consisting 
>  of  the  development  of  the  laws  of  air  in  motion,  and  (2)  in  the  appliea-  i 
n  of  thoHO  laws  to  the  removal  of  foul  air,  and  the  consequent  supplying 
fresh  air  in  buildings  and  closed  structures  generall\\ 

Hefore  entering  upon  the  strictly  mechanical  portion  of  the  subject,  it  , 
11  be  well  to  consider  briefly  (1)  the  nature  and  extent  of  the  contamina-  j 
n  rendering  change  of  air  in  inhabited  confined  spaces  necessarj',  and  (2)  J 
•  collateral  head  of  ventilation — warming. 

Production  of  carbonic  acid  by  respiration.  When  air  passes  into  the  i 
iji^s  it  undergoes  a  chemical  change  whereby  a  certain  amount  of  carbonic 
i\  is  produced.  This  when  expired  adds  to  the  impurity  of  the  air,  and 
'TQ  its  production  in  respiration  continued  a  sufficient  time  in  any  tight 
ace,  the  air  would  immediately  become  so  impure  as  to  produce  death.  It 
H  been  found  by  experiment  that  air  in  its  normal  condition  contains  in 
i  parts  of  the  world  an  amount  of  carbonic  acid  equal  to  from  three  to  four 
•lumcs  in  10,000.  That  some  must  exist  in  the  air  will  be  readily  inferred 
'  considering  that  respiration  and  combustion  produce  this  gas.  The 
nount,  however,  was  onlj"  determined  by  the  researches  of  Regnault,  who 
lalysed  air  from  many  localities.  When  carbonic  acid  is  the  only  impurity 
om  eight  to  ten  volumes  in  10,000  may  be  respired  without  serious  incon- 
'nionce,  though  six  volumes  in  10,000  is  taken  as  the  limit  of  good  ventila- 
on  for  reasons  to  appear  hereafter.    An  adult  produces  0.0  of  a  cubic  foot  i 

carbonic  acid  per  hour.  ; 

//.  Increase  of  moisture  from  respiration  and  bodily  exhalations.  The  | 
nount  of  moisture  present  in  the  air  at  different  timiiv»»  \'\xT\<iVs  ^y^sxXX^  ,  Ci^- 
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scrvation  shows  thai  there  are  certain  amounts  of  moisture  which  when 
txeceded  lead  to  a  rapid  deterioration  of  the  air.  From  4.5  to  5.0  grain^i  ii: 
a  cubic  foot  of  air  at  60°-G2°  is  the  limit  of  good  ventilation. 

c.  Organic  impurities  from  the  bodily  exhalations.  There  is  always 
present  in  illy-ventilated  apartments,  especially  school-rooms  where  chil- 
dren from  the  poorer  classes  are  present,  a  certain  unpleasant  smell  which 
a  medical  friend  of  large  experience  in  ventilation  characterises  as  "chce?y. 
In  simple  justice  it  must  be  said  that  this  smell  is  by  no  means  confined  t'» 
school-rooms  of  the  kind  indicated.  Excellent  examples  of  it  arc  frequcDllv 
noticed  in  concert  halls,  theatres,  lyceums,  and  in  private  houses  wheri 
even  an  intimation  of  uncleanliness  would  be  a  rank  injustice.  Organit 
analysis  has  thus  far  been  unable  to  do  more  than  detect  tho  simple  pres. 
ence  of  this  ill-smelling  enem}'  of  the  human  race.  It  has  been  found,  how- 
ever, that  a  rapid  increase  of  the  organic  impurity  takes  place  when  carbonii 
acid  exceeds  six  volumes  in  10,000,  or  when  moisture  rises  above  fivegraii.- 
in  a  cubic  foot  of  air  at  00°-G2°.  The  reason  for  the  limit  of  carbonic  aei  l 
and  moisture  as  above  given  is  therefore  apparent. 

cL    Ileat  thrown  off  from  occupants  and  from  the  lights  at  night.   Il  ha^ 
been  determined  by  observation  that  an  adult  gives  out  470-490  units  of  heai 
per  hour,  and  that  an  ordinary  sperm  or  tallow  candle  gives  out  in  burnlD;: 
one  hour  substantially  the  same  amount.    The  specific  heat  of  air  is  03'* 
when  water  is  taken  as  unity,  consequently  the  heat  from  a  single  person 
or  single  candle  in  one  hour  would  raise  1074  lbs.  of  air  1°,  or,  since,  a  poand 
of  air  at  G0^-(J2^  equals  thirteen  cubic  feet  (exactly  13.09  at  G0°)  wo  have 
heat  enough  to  raij^e  25, 602  cubic  feet  1°.    It  will  be  shown,  hereafter,  thai 
2000  cubic  feet  of  air  per  hour  is  a  fair  allowance  for  an  adult.    It  follow* 
that  every  per:?on,  and  every  candle,  gives  out  heat  enough  in  an  hourl" 
raise  the  supi)ly  per  hour  for  each  i>erson,  from  12°  to  13^.    If  a  room  wen- 
constructed  of  a  capacity  equal  to  say  ten  jiersous,  and  the  air  supply  ex- 
actly regulated  to  give  each  2000  cubic  feet  per  hour,  the  bodily  heat  aloni- 
would  increase  the  temperature  of  the  supply  from  12°  to  13°. 

A  large  majority  of  buildings  are  now  lighted  b}'  coal  gas  ;  we  will,  there- 
fore, consider  the  amount  of  heat  produced  by  the  combustion  of  a  cubii 
foot,  having  ascertained  which  it  will  of  course  be  easy  to  calculate  the  ele- 
ments fur  rooms  of  any  given  capacity  and  number  of  lights. 

The  average  of  a  large  number  of  analyses  of  coal  gas  of  from  twelve  i" 
eighteen  candle  i")Ower  is  as  follows  :  \ 

Hydrogen   Ul>.7(> 

Marsh  Gas,  hUl 

Carbonic  Oxide,  f 

Olefiant  (ias,  I  6.5S 

[Nitrogen,  J  1.05 

Oxygen  1  0.47 

Carbonic  Acid,  I  0.75 

Aqueous  Vapor,  I  1.00 


100.03 
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K*  spiH.ific  gravity  of  sixtoen  candlo  power  gas  is  approximately  0.450, 
minon  air  at  a  temperature  of  60°  being  unity.  A  pound  of  air  at  60® 
ntains  exactly  13.01)  cubic  feet;  consequently,  a  pound  of  coal  gas  of  a 
efific  gravity  0.450  and  at  the  same  temperature  contains : 

13.09 

 ^=29.09  <.-ubic  feet. 

0.450 

♦Mibic  foot  ot  such  gas  therefore  weighs 

1.00000 

 =0.0343  pounds. 

29.09 

iking  the  percentage  of  the  constituents  of  coal  gas  as  given  above,  wo 
A*e  the  following  for  the  weight  in  pounds  of  each  in  a  cubic  foot  of  gas  : 


Hydrogen,  0.01501 

Marsh  Gas,  0.0138S 

(*arbonic  Oxide,  0.00203 

Olefiant  Gas,  0.00225 

Nitrogen,  0.0003(3 

Oxygen,  0.000 1(> 

Carbonic  Acid  0.00025 

Acjueous  Vapor,  0.00034 


0.U3428 

ullipl3'ing  each  of  these  weights  by  the  caloric  modulus  for  the  correspond- 
g  element  and  we  have  the  number  of  heat-units  evolved  in  the  combustion 
that  element,  and  the  sum  of  these  units  will  be  the  theoretical  heat  ob- 
ined  by  the  combustion  of  a  cubic  foot  of  gas.  The  calculation  referred  to 
e  Fahrenheit  scale  will  stand  as  follows : 


Hydrogen,  344(^2  x  0.01501  x  l.S  =  931.09 

Marsh  Gas,  13063  x  0.01388  x  1.8  z=  326.36 

Carbonic  Oxide,   3403  x  0.00203  x  1.8  =  12.42 

<  )lcfiant  Gas,  11657  x  0.00225  x  1.8  =  4K00 


1317.87 
heat  units. 

Iio  remaining  constituents  are  non-combustible. 

The  caloric  moduli  for  the  diflerent  gases  as  hero  used  were  obtained  by 
jmbustion  in  an  atmosphere  of  pure  oxygen,  while  combustion  in  practice 
ill.  of  course,  take  place  in  common  air.  Comi)aring  this  calculated  amount 
'  heat  with  the  observed  amount,  obtained  by  calori metrical  tests  of  illu- 
inating  gas  of  the  candle  ])ower  and  specific  gravity  above  given,  shows 
at  a  reduction  of  the  calculated  heat  of  forty  per  cent,  is  necessary  to  make 
ilculation  agree  with  experiment.  This  reduction  is  undoubtedly  owing 
rgely  to  imperfect  combustion,  in  addition  to  difference  of  condition, 
taking  such  reduction  we  have  1317.^5  x  0.6  =  7!>0.7  =  approximate  num- 
?r  of  heat-units  from  the  combustion  of  one  cubic  foot  of  slxt-vviw 
Dwcr  illuminating  gas. 
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The  mean  of  several  tests  was  705  heat-units  per  cubic  foot  of  gas.  We 
will  take,  for  purposes  of  calculation,  750  heat-units  per  cubic  foot  of  ga^. 

Gas  burners  range  from  three  to  six  cubic  feet  consumption  por  hour,  and, 
where  no  special  arrangements  are  made  for  removing  tho  boat  and  products 
of  combustion  from  tho  burners,  a  simple  calculation  will  show  the  great 
influence  upon  the  health  of  the  occupants  of  an  apartment  exerted  by  thi-^ 
apparently  insignificant  source  of  contamination. 

c.    The  production  of  carbonic  acid  from  tho  lights.    According  to  maLv 
careful  experiments  tho  carbonic  acid  from  a  sperm  or  paraffine  candU 
equals  0.31  of  a  cubic  foot  per  hour.    Calculation  based  upon  tho  averajre 
composition  of  coal  gas  shows  that  the  combustion  of  a  cubic  foot  of  ga- 
produces  0.43  of  a  cubic  foot  of  carbonic  acid.    Such  a  calculation  8tand> 
substantially  as  follows  :    Taking  the  average  analysis  of  coal  gas  gim 
jj  above,  we  have  by  calculation  from  chemical  equivalency  tho  wei.j^ht  ot 
jl  -carbon  in  a  cubic  foot  of  gas,  and  from  this  we  derive  the  weight  of  oxyges 
i'  necessary  to  convert  that  amount  of  carbon  into  carbonic  acid.    The  weigh; 
^  of  the  carbon,  x^lus  the  weight  of  the  oxygen,  equals  tho  weight  of  carbonic 
i  acid  produced,  and  is  found  to  be  343  grains.    Density  of  carbonic  acid  gas 
I  is  1.5  at  a  temperature  of  60°.  A  cubic  foot  weighs  at  that  temperature  801 
]  grains,  a  cubic  foot  of  air  weighing  534  grains  at  that  temperature.  Divid* 
i  ing  the  weight  of  a  cubic  foot  of  carbonic  acid  by  the  weight  of  that  gw 
j  from  a  cubic  foot  of  coal  gus,  and  we  have  0.43  of  a  cubic  foot  as  the  araoant 
of  carbonic  acid  produced  by  the  combustion  of  a  cubic  foot  of  coal  gas. 

It  is  evident  then  that  a  considerable  amount  of  oxygen  is  required  lor 
the  various  ])rocesj*ert  of  respiration  and  combustion  going  on  in  confined 
I  spaces,  and  that  a  further  deterioration  of  the  air  is  continuall}'  taking  piact 
by  reason  of  the  presence  of  the  nitrogen  previously  mixed  with  the  oxygen 
so  removed  ;  that  is  to  say,  oxygen  the  life-supporting  agent  in  these  varioa:* 
processes  is  continually  being  removed,  while  nitrogen  the  inert,  useless 
clement  is  left  behind.  Air  in  its  normal  condition  contains  twenty-three 
per  cent,  by  weight  of  oxygen,  and  seventy-seven  per  cent,  of  nitrogen.  It 
will  soon  result,  however,  in  an}'  coiifined  space  where  respiration  and  com- 
bustion are  going  on,  that  the  amount  of  oxygen  constantly  decreases  while 
i  nitrogen  and  carbonic  acid  increase  relatively  to  the  amount  of  oxy^'cn 
present. 

A  farther  source  of  contamination  is  found  in  insuflicient  sewer  connec- 
tions, though  this  part  of  the  subject  has  been  so  ollen  discussed  that  it  i^ 
unnecessary  to  consider  it  at  length  here. 

According  to  General  Morin  s  paper  on  warming  and  ventilation,  a  trans- 
lation of  which  appears  in  the  annual  reports  of  the  Smithsonian  InstitulioL 
for  1873-4,  heating  apparatus  should  be  fuel  considered  in  three  dilTerenl 
respects  :  1 — In  regard  to  economy  of  fuel.  2 — In  regard  to  effect  on  Leallb. 
3 — In  regard  to  comfort. 

The  nature  of  the  service  to  be  periorivicd  should  always  bo  considerdi 
in  deciding  upon  the  apparaUv^s  tvju  IvxV^lUu^  these  considerations.   For  ii:- 
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tance,  whore  occupancy  is  at  intervals,  and  then  only  for  a  short  time,  the 
irfit  will  decide  the  choice  of  method.  In  buildings  occupied  more  or  less 
ontinuously,  the  second  consideration  should  have  more  weight,  while  in 
Iwelling  houses  the  second  and  third  together  should  influence  the  choice. 

The  cheapest  method  of  heating  is  bj' stoves,  more  than  ninety  per  cent, 
f  the  heat  being  realized  in  this  way.  The  first  cost  is  also  much  less  than 
y  the  other  methods. 

Comfortable  and  healthful  heating  is  obtained  by  open  fire-places,  two 
n>e8  of  wliich  may  be  distinguished :  1— Ordinary  fire-places.  2 — Venti- 
iting  fire-places. 

The  ordinary  fire-place  takes  its  supply  of  air  directly  from  the  room  and 
2ats  solely  by  radiation.  Its  heating  effect  does  not  exceed  jfourteen  per 
3nt.  of  the  total  amount  of  heat  produced.  It  is  healthful  and  comfortable 
ut  not  at  all  economical. 

Captain  Galton,  of  the  British  arm}',  invented  a  form  of  the  ventilating 
r<j-place  which  furnishes  a  very  satisfactory  solution  of  the  problem  of 
loasant,  healthful  heating,  combined  with  excellent  ventilation.  It  con- 
sts  of  a  grate  with  a  flue  leading  therefrom  as  in  the  ordinary  arrangement, 
he  f!ue,  however,  is  of  a  good  conducting  and  radiating  material,  and  passes 
p  through  an  exterior  flue,  into  which  air  is  admitted  from  the  outside  at 
lo  back  of  the  grate.  This  air  is  warmed  by  coming  in  contact  with  the 
iterior  flue,  which  gives  it  an  upward  tendency,  and  is  withdrawn  near  the 
jiiing  into  the  room  in  which  the  fire-place  is  located,  or  it  may  be  con- 
acted  into  the  rooms  of  the  second  storj'.  The  air  to  support  combustion 
\  taken  from  the  room  warmed  as  in  the  previous  plan.  The  heating  effect 
^alizcd  by  this  method  is  thirty-five  per  cent,  of  the  total  heating  power 
f  the  fuel. 

Heating  by  steam  or  hot  water  is  pleasant,  and  when  in  connection  with 
roper  ventilation  exceedingly  healthful.  The  heating  effect  realized  is 
earh'  ninety  per  cent. 

Hot  air,  when  properly  regulated,  is  pleasant,  and  in  connection  with 
entilation,  healthful.    Heating  effect  seventj'-five  per  cent. 

At  a  temperature  of  GO*^,  13.09  cubic  feet  of  air  weigh  exactly  one  pound. 
.  cubic  foot  at  the  same  temperature  weighs  534  grains.  As  alread}-  re- 
larked,  air  in  common  with  all  other  ponderable  bodies  obeys  the  laws  of 
ravitation,  and,  because  of  the  slight  attraction  between  its  particles,  it  is, 
ke  irases  generally,  extremel}'  sensitive  to  changes  of  temperature  or 
re:?^ure.  ^i;  ❖  >:j 

According  to  the  law  of  physics,  known  as  the  principle  of  Archimedes, 
body  plunged  into  a  fluid  loses  a  part  of  its  weight  equal  to  the  weight  of  fuid 
isplitced.    This  law  may  apply  to  three  different  cases : 

1. — The  weight  of  the  body  may  exceed  the  weight  of  the  fluid  displaced, 
r  in  other  words,  the  mean  density  of  the  body  may  be  greater  than  that 
f  the  fluid  ;  in  this  case  the  body  sinks. 
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2.  — The  weight  of  the  body  may  be  lees  than  that  of  the  fluid  diaplaeed 
in  this  cue  the  body  rises  partly  ont  of  the  fluid  until  the  weight  of  the  fli 
displaced  is  equal  to  its  own  weight. 

3.  — ^The  weight  of  the  body  may  be  equal  to  the  weight  of  the  fluid 
placed ;  in  this  case  the  two  opposite  forces  being  equal  the  body  is 
equilibrium  and  remains  in  any  position  in  which  it  may  be  placed. 

We  will  consider  the  application  of  these  laws  in  the  case  of  common 
considering  at  first  a  single  cubic  foot. 

It  has  been  showuj  that  at  a  temperature  of  82^,  and  under  a  pressan 
29.92  inches  of  mercury,  every  cubic  foot  of  air  weighs  0.081  pound, 
the  temperature  of  the  single  cubic  foot  remains  at  that  point  we  have, 
case  8  above,  a  condition  of  equilibrium,  and  no  movement  or  disturl 
takes  place,  since  an  equivalent  volume  of  the  surrounding  air  has 
the  same  weight. 

Suppose,  however,  the  temperature  of  the  air  is  at  70^  and  that  bj 
ing  in  contact  with  some  cold  surface,  as,  for  instance,  a  window  pans, 
temperature  of  the  single  cubic  foot  is  reduced  to  82^.   The  result  of 
reduction  is  by  the  preceding  discussion  threefold :  1— YolUme  reduced. 
Density  increased.  3 — Ck>nsequently  it  becomes  heavier  than  surrei 
air  and  tends  to  fall  by  a  certain  definite  weight.         *         *  » 

The  cubic  foot  of  air  in  passing  from  the  temperature  of  70^  to 
32®,  increases  its  weight  by  0.081—0.0752=0.0058  pounds.  Carryivg 
calculation  into  grains,  we  have  weight  at  70^=7000  x  0.0752=526.4 
weight  at  32°=7000 x  0.081=367.0  grains,  567.0— 526.4=40.6. graini 
in  weight  of  a  cubic  foot  of  air  by  reduction  of  temperature  from  70**to3tt 

In  cold  weather,  when  the  windows  and  outside  walls  are  much  crf< 
than  the  general  temperature  inside,  it  is  evident  from  the  preceding 
':urrent9  of  air  must  be  continually  pa8sing  downward  to  the  floor 
8uch  cold  surfaces. 

Suppose,  farther,  the  air  is  at  a  temperature  of  40°  and  by  coming  ii 
contact  with  a  heated  surface  is  warmed  to  98°.  Density  at  40°=0.07n 
pounds.  Density  at  08°=0.0714  pounds.  Or,  a  cubic  foot  in  passing  frt» 
temperature  40°  to  that  of  98°  loses  weight  by  an  amount  equal  to  0.07W- 
0.0714=0.0083  pound8=7000x  0.0083=58.1  grains.  Our  particular  cttl* 
loot  of  air  is  then  in  the  condition  of  case  2  of  the  principle  of  Archimeda 
Its  tendency  is  to  rise  and  it  continues  doing  so  when  unconfined,  until 
point  is  reached  where  the  densities  are  again  equal.' 

The  temperature  of  the  human  body  is  98°  while  40°  is  about  an  avertg* 
temperature  of  the  air  during  the  whole  year.  It  is  evident,  therefore,  thit 
a  ventilation  of  the  body  is  continually  taking  place  through  the  opentioi- 
ot  natural  causes.  We  should  take  advantage  of  the  hint  thus  obUinedfrttf 
nature,  and  plan  the  ventilation  of  our  dwellings  and  public  buiidingBupa" 
a  more  rational  basis  than  at  present  seems  to  prevail. 

t  IS  evicTcnt,  without  special  discussion,  that  movements  similar  to  tboie 
jiif^t  ascribed  to  tiio  purUcuUu'  cubic  loot  of  air  are,  in  fact,  constantly  ttki* 
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laco  throughout  tho  whole  atmosphere,  not  only  out  of  doors  but  in  us 
reat  a  degree  inside.    Tho  atmosphere,  considered  as  a  whole,  can  never 

0  at  rest,  the  slightest  changes  in  temperature  produce  variations  in  vol- 
iiie,  density  and  pressure,  and  these  again  are  the  causes  of  unending 
lotion.    In  short,  we  may  my  the  air  is  perpetually  in  unstable  equilibrium. 

The  temperature  at  which  inhabited  spaces  should  be  kept  varies  from 
to  05®,  depending  to  a  considerable  extent  upon  the  nature  of  the  ope- 
itions  carried  on.  It  is  certain,'  moreover,  that  tho  temperature  can  be 
opt  lower  without  discomfort  in  well  ventilated  apartments,  than  in  those 
-hich  are  not  well  ventilated.  Upon  this  point  the  writer  has  recently 
lade  some  investigations  which  may  with  propriety  be  introduced  here. 

The  revised  charter  of  tho  city  of  Rochester,  of  last  year,  created  a  Board 
E  llealtli  with  more  extended  authority  than  that  exercised  by  previous 
c»ards.  Among  other  items  the  new  board  has  authority  to  regulate  the 
tintilation  of  public  school  houses  throughout  the  city.  During  the  past 
inter  tlio  writer  at  the  instance  of  said  board  made  an  extended  examina- 
on  of  all  the  school  buildings  to  the  number  of  twenty-live,  an<l  reported 

1  creon  at  length.*  In  the  course  of  the  examination  it  appeared  necessary 
»  ascertain  exactl}'  the  temperature  at  which  the  several  rooms  were  kept. 
"I  going  through  tliem  and  using  a  thermometer  in  each  it  very  soon  be- 
i.ine  apparent  that  there  were  extraordinary  variations  in  the  temperature, 
he  school-rooms,  numbering  more  than  200,  were  then  su])plied  with  ther- 
Lometers,  and  the  teachers  carefully  instructed  as  to  the  manner  of  taking 
i>servations,  kc.  The  observations  were  taken  ten  times  a  day  for  one  week, 
»  c  times  of  taking  being  as  follows  :  At  the  beginning  of  school,  (i)  a.  m.);  at 
xd  of  first  hour,  (10  a.  m.);  before  morning  intermission,  C10.45  a.  m.);  after 
Lorning  intermission,  (11  a.  m.);  at  end  of  morning  session,  (12  m.);  at  be- 
diming of  afternoon  session,  (l.iJO  p.  m.J;  end  lirst  hour,  (2.30  p.  m.);  before 
Permission,  (2.45  i».  m.);  after  intermission,  (3  i».  m.);  en<l  of  afternoon 
^jssion,  (4  p.  M.) 

These  observations  in  connection  with  a  careful  consideration  of  the  facil- 
ies  for  ventilation  furnished  matter  of  the  highest  interest.  They  le<L 
kdced,  to  the  inevitable  conclusion  that  in  school  houses  where  the  venti- 
•  lion  is  thorough,  pui)ils  and  teachers  are  perfectly  comfortable  at  a 
^mperature  of  00°-(j2°,  and  that  the  temperatures  invariably  increase  as 
LTfection  of  ventilation  decreases.  So  true  is  this  that  the  following  laws 
fairly  dcducible,  which  so  far  as  an  inquiry  into  the  ventilation  of  school 
0U8es  is  concerned,  may  be  denominated  the  laws  of  tom])eratures. 

1.  In  rooms  having  hut  one  outside  exj)0^ure  he  tenij)eratnre  is  uni- 
»rnily  higher  than  in  those  having  two  or  more  out'^ide  exposures,  other 
jnditions  being  the  same. 

•J.  Where  the  communication  is  <lirect  by  means  of  ro.)niy  halls  between 
wer  and  upper  floors,  the  temperature  ranges  higher  on  u]»per  floors. 

'•it.    Of  two  rooms  having  equal  ex|)osure  and  e(|ual  heating  and  ventila- 
iig  facilities,  the  one  containing  the  greater  number  m\'  YwyW^  \n\\\ 
te  higher  averji^a*  temjwrnturc. 
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4.  ThtTo  is  a  relation  between  ini^ide  temperature,  outside  temp 
and  out* id f  humi-iiiv.  which  relation  appears  to  be  expressed  by  say 
inside  temperature  varies  directly  as  outside  humidity  and  inversely 
side  tempt- rat u re. 

The  writer  cannot  at  present  vouch  fur  the  entire  correctness  of  t 
law  ;  the  observations  wore  somewhat  conflicting,  though  the  prepon< 
is  decidedly  in  tavor  of  the  law.  It  stands  at  present,  however,  as  a 
cnce  ratht-r  than  a  positive  induction. 

The  temperatures  show  invariab!\'  an  increase  from  beginning  ol 
in  morning  C*  a.  m.)  to  end  of  first  hour  (10  a.  m.).  They  also  sho^ 
responding  increase  from  beginning  of  school  in  afternoon  (1.30  p.  m. 
of  fir^t  hour  (2.*iO  p.  m.  ".  In  buildings  of  no  ventilation,  and  wht 
ing  the  winter,  llusliing  with  fresh  air  is  resorted  to  by  opening  win 
intermissions,  the  thermometers  were  natural  1}'  lower  after  inter 
than  before:  while  in  those  where  flushing  is  not  resorted  to,  the  tc 
tures  were  substantially  the  same.  The  maximums  were  usually  o 
before  intermission  and  at  end  of  session.  Observations  on  humidi 
also  taken  in  several  of  the  buildings,  and  it  was  found  that  a  great  i 
of  moisture  in  exce>s  of  that  outside  took  place  in  poorly-ventilated 
pointing  to  the  conclusion  that  excess  of  temperature  is  accorapai 
excess  of  moisture,  and  to  the  farther  consideration  that  excess  of  tc 
ture  and  excess  of  moisture  are  certain  indications  of  defective  veni 

Judging  fn>ni  the  showing  of  the  temperature  records  a  great  di: 
«>f  opinion  exists  a-^  to  the  ))roper  temperature  at  which  a  room  sh< 
ke]>t.  The  rooms  are  undoubtedly  kept  at  the  point  of  comfort  a 
point  varies  as  j)erfectioii  of  ventih\tion  varies.  For  instance,  the 
temj)eratin\s  ocmr  in  well-ventilated  rooms,  while  the  highest  occur  i 
poorly  ventilated.  In  rooms  where  the  temperature  ranges  from 
the  question  was  a<ked  of  the  teachers  in  at  least  twenty  places, 
lind  the  room  too  warm  when  much  above  '    The  reply  usual 

'•We  do."  In  the  case  of  rooms  with  an  average  temperature  of  <58^- 
form  of  question  was,  "Do  you  tind  the  room  too  cold  when  miicl: 
^.go  y"  rjjj^j  ivply  was  in  nearl}'  every  ease,  "We  do."  The  general 
]>le,  therefore,  is,  in  imperfect  ventilation  the  exhalations  from  tiie  bo 
breath  produce  an  excess  of  moisture  in  the  air,  and,  consequently, an  ii 
ot  relative  humidity.  Our  sensations  of  heat  and  cold  depend  (within 
us  much  upon  tlie  amount  of  moisture  present  in  the  air  as  upon  the 
temperature.  A  high  relative  humidity  always  produces  chilline>?i. 
>tinctivel3'.  therefore,  increase  the  heat  as  the  moisture  increase?.  Mo 
the  air's  caj)acity  for  moisture  increases  as  the  temperature.  In  illr- 
ated  ai)artmonts,  the  two  go  together,  increase  of  moisture  leading  to  in 
of  heat,  increase  of  heat  leading  to  increase  of  moisture.  Aside  iro 
mere  waste  of  heat  rosultinir  from  this  condition  of  atlairs,  there  i."«  i 
of  more  serious  import  U)  be  considered.  Where  bad  ventilation 
;he  windows  and  doovs  ivvvi  V\\yon\\\         vi^eu  for  flushing  at  intenni 
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id  noontime.  These  results  arc  immediate  dei)resHion  of  temperature,  in 
me  cases  sufficient  to  fall  below  the  dew  point,  hence  moisture  is  actually 
5  posited  as  dew  about  the  room,  and  hence  colds  and  sickness  of  teachers 
fed  pupils  gencrall}'.  The  same  thing  will  occur  not  only  in  school  rooms, 
it  in  any  illy-ventilated  apartment  where  a  largo  number  of  people  being 
mgregated,  windows  are  suddenly  opened  for  the  admission  of  fresh  air. 

The  question  of  humidities  is  somewhat  complicated.  It  wmU  be  emi- 
inlly  pro])cr,  therefore,  to  consider  briefly  the  principles  involved;  and 

making  such  consideration  Deschanel's  Physics  will  be  drawn  upon, 
"ith  this  general  acknowledgement  such  use  is  made  of  the  excellent  work 

question  as  may  be  neces-Miry  to  the  proper  elucidation  of  the  subject  in 
i,nd. 

The  condition  of  the  air  as  regards  moisture  involves  two  distinct  ele- 
cjnts:  (1)  the  amount  ot  vapor  present  in  the  air,  and  (2)  the  ratio  of  this 
•  the  amount  which  would  saturate  the  air  at  the  actual  temperature.  There 
•c  two  important  laws  bearing  upon  the  subject : 

1.  The  weight  of  vapor  which  will  enter  a  given  space  is  the  same 
Let  her  this  space  is  empty  or  filled  with  a  gas. 

2.  When  a  gas  is  saturated  with  a  vapor  the  actual  tension  of  the  mix- 
LTe  is  the  sum  of  the  tensions  due  to  the  gas  and  the  vapor  separately  ;  that 

to  say,  it  is  equal  to  the  tension  which  the  gas  would  exert  if  it  alono 
scupiod  the  whole  space  plus  the  maximum  tension  of  vapor  for  the  tem- 
dmturc  of  the  mixture. 

The  word  tension  means  in  this  connection  the  force  acting  to  produce 
cpansion,  as  opposed  to  pressure,  or  the  force  tending  to  produce  compros- 
on,  or  we  may  say  the  tension  decreases  the  dcnsit\'  of  a  gas  while  pressure 
i creases  that  element. 

Ikclative  humidity  is  defined  as  the  weight  of  a<iueous  vapor  in  a  given 
:jlume  of  air,  expressed  as  a  percentage  of  the  weight  of  vapor  at  saturation 
bich  would  occupy  the  same  volume  at  the  actual  temj)erature. 

AVhcn  air  containing  water  in  form  of  vapor  is  gradually  cooled  at  c«>n- 
4int  })ressure,  its  capacit}'  for  vapor  gradually  decreases  until  the  point  of 
ituration  is  reached.   Any  farther  reduction  of  temj)erature  is  accompanied 

u  deposit  of  moisture.  This  point  of  deposit  is  called  the  dew  ])oint,  the 
elation  of  which  to  the  actual  temperature  is  shown  by  the  humidity  tabb's 
slow. 

There  is  a  popular  idea  that  air  loses  its  moisture  by  heating.  In  fact, 
nco  moisture  exists  in  the  air,  so  far  as  known  in  the  form  ot  vapor  and 
)t  mechanicall}'  suspended,  the  only  way  the  air  can  lose  moisture  is  by 
duction  of  temperature  to  the  dew  point,  and  by  consequent  depositif>n  in 
,c  I'orm  of  dew.  The  efi'ect  of  heating  air  is  to  increase  the  capacity  fnr 
oisture,  accompanied  by  decrease  of  relative  humidity,  an  apparent  dryness 
ay  be  thus  attained,  although  the  abs«>lute  humidity  remains  the  same  as 

•CVioUS  to  the  heating.  ;^  :ii  ^i: 

According  to  General  Morin,  the  amount  of  air  to  bvi  cAuvTvy^^vV  ^\'vi\^'  \vavc^ 
order  to  keep  within  the  limits  oi'good  venl\\ttV\ox\,  \a  wis  VvAXo^ks  -. 
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Cubic  ff«t. 

IIoBpitale,  i  2.119  3.709 

Prisons,   1.776 

Workshops,  2.119  3.532 

Barracks,  1.059  1.776 

Theatres,  1.413  1.776 

Lecture  and  assembly  rooms,  &c  1.059  2.119 

Schools,  424  1.050 


Having  decided  how  much  air  shall  be  supplied  per  unit  of  time,  the 
next  question  is  how  shall  the  supply  bo  furnished  ? 

Two  methods  of  producing  the  result  may  be  distinguished,  the  vacnii 
and  plenum.  We  confine  ourselves  entirely  to  a  consideration  of  the  former, 
as  being  more  in  accordance  with  the  natural  order  of  affairs,  and  ashavinf 
been  demon.stratcd  by  experience  to  give  the  better  results. 

The  vacuum  method  requires  that  every  apartment  or  buildint,' shall 
have,  suitably  connected  with  it,  a  vertical  shaft,  in  which  an  exhaust  draft 
is  constantly  maintained.  The  problem  in  hand,  then,  is  the  determinatioi 
of  the  dimensions  of  such  a  shaft  and  its  contingent  connections,  toircflhef 
with  such  special  considerations  as  shall  make  the  method  applicable  to  any 
case  w-hatever. 

The  points  of  withdrawal  will  bo  as  near  the  source  of  contamination » 
convenient,  that  is,  at  or  near  the  floor.  They  should  never  be  in  the  floor 
itself,  as  dust,  etc.,  will  collect,  ultimately  causing  unpleasant  stoppages. 
The  points  of  ingress,  should  on  the  contrary,  be  as  far  away  from  thecofl- 
tamination  as  possible,  or  at  the  ceiling.  It  may  be  taken  as  a  general iaf 
that  whatever  the  method  of  heating  resorted  to,  foul  air  should  bedran 
out  of  a  room  by  creating  a  vacuum  at  some  point  in  the  side  walls  neartlie 
floor,  while  fresh  air  should  be  introduced  at  or  near  the  ceiling. 

We  have  seen  that  heating  a  limited  amount  of  air  to  a  temperaUrt 
higher  than  the  surrounding  atmosphere  causes  the  heated  portion  to  ascend. 
This  then  offers  in  many  cases  a  cheap  and  efticient  means  of  ventilation,hj 
simply  utilizing  the  large  amount  of  heat  now  wasted  through  the  chiraneyi 
It  should  be  noticed  in  passing  tiiat  although  there  is  a  great  waste  of  heat 
at  present  through  the  chimneys,  it  seems  certain  that  improved  ideas  of 
chimney  building  will  soon  in  a  great  degree  correct  that  evil.  In  the  mean- 
time, the  ventilation  of  structures  already  erected  may  be  improved  by 
taking  advantage  of  the  method  here  indicated.  '-'^ 
—  V(ni  Nostrantls  J-Jnyineerhuj  Mntjnzine. 


ERUPTION  OF  THE  TEETH. 

Tjy  A.  11.  TRECO,  1).  I).  S.,  KANSAS  CITY,  MO. 

It  is  lamontuble  that  many  of  the  important  points  connected  with  the 
physical  developineiit  of  children  are  carelessly  regarded  and  poorly  nn- 
(/erstood  by  parents  gowevvvWy. 
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Physical  perfection  cannot  be  attained  without  perfect  health  ;  health 
\  bo  had  only  by  perfect  digestion ;  perfect  digestion  only  by  x)erfect 
fitication,  and  j^erfect  mastication  only  by  perfect  teeth, 
lu  this  age  of  scientific  development  there  is  no  reasonable  excuse  for 
ildren  growing  up  with  poor  teeth.  It  is  outrageous.  Cleanliness  is  the 
eat  preventive,  and,  considering  the  American  mode  of  living,  no  child 
ould  pass  its  fourth  year  without  being  taught  that  it  is  as  essential  to 
ush  the  teeth  as  to  bo  washed  and  combed.  The  deciduous  (first)  teeth  are 
liable  to  decay  as  are  the  permanent  set,  and  the  premature  loss  of  the 
8t  is  vitally  detrimental  to  the  permanent. 

Every  mother  should  be  familiar  with  the  following  schedule  of  periods 
dentition. 

DECIDUOUS  TEETH. 

Central  incisors  5  to   8  months. 

J.ateral   7  to  H) 

First  molars  12  to  1(> 

Canines  15  to  20 

^Second  molars  20  to  3(i 

PERMANENT  TEETH. 

First  molars   5  to   C  years. 

(.'ontral  incisors   G  to  8 

Lateral      "    7  to  9 

First  bicuspids   0  to  10 

Second   10  to  11 

Canines  (ej'e  teeth)  11  to  12 

Second  molars  12  to  14 

Third   17  to  21  - 

The  lower  teeth  generally  precede  the  upper  by  two  or  three  months. 
If  the  eruption  and  articulation  are  irregular,  apply  to  a  careful  and 
iablo  dentist  for  advice. 

.The  upper  and  lower  teeth  correspond  in  number,  character  and  general 
rn,  there  being  two  of  each  name  in  either  jaw,  rights  and  lefts. 
The  teeth  stand  in  rotation,  and  signify  as  follows:  Incisors,  for  cutting; 
nines,  for  tearing,  like  the  tusks  of  a  dog;  Bicu.spids,  for  tearing  and 
nding  ;  Molars,  for  grinding,  as  a  mill. 

<.»rinding  the  food  does  not  constitute  mastication.  The  act  of  chewing 
>orinduccs  and  increases  the  flow  of  saliva,  without  which  proper  degluti- 
4  and  digestioK  are  impossible. 

l^ersons  generally  suppose  the  First  Molars  of  the  permanent  set  to  bo 
iviuou.s.  Don't  forget  that  thej'  are  permanent,  and,  as  it  were,  the  cor, 
•-btones  of  the  mouth  and  face,  and  should  never  be  allowed  to  require 
I'acting.  In  every  eighty  cases  in  everyone  hundred  these  First  Molars 
decayed  in  the  interstices  before  the  child  passes  its  eighth  year,  and  if 
■  filled  while  the  cavity  is  small,  the  cavities  quickly  reach  the  pulp  (nerve) 
I  produce  the  most  intense  suffering,  and  if  extracted,  butchery  and  mal- 
triation.  Parents  who  neglect  their  children's  teeth  deserve  uncomprom- 
fcg  censure. 
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CRITICAL  PERIODS  IN  THE  HISTORY  OF  THE  EARTB. 


GEOLOGY. 


On  Critical  Periods  in  the  History  of  the  Earth,  and  their  relaiioa 
to  Evolution ;  on  the  Quarternary  as  such  a  Period. 

liV  JOSEPH  LECONTE. 
Kead  befoic  the  National  Academy  of  Sciences,  April  IS,  IS77. 

In  the  Hcries  of  rocks  representing  the  histor}'  of  the  earth  there oc« 
at  different  horizons  uncotnfonnlties.  In  most  eases  tliese  are  not  fonndl 
the  same  horizon  in  different  places  ;  but  there  are  a  few  which  seem  to  h 
very  general.  Associated  with  these  unconformities, as  is  well  known,th« 
is  nearly  always  a  marked  change;in  the  fossil  species.  The  greatnesjfll  \ 
this  change  is  invariably  in  direct  proportion  to  the  generality  of  theW' 
conformity.  These  general  unconformities  attended  with  very  groat  chti^ 
in  organic  forms  are  the  natural  boundaries  of  the  great  divisions  of  ti«i 
and  the  less  general  unconformities  attended  with  less  sweeping  change* 
organic  forms,  of  the  subdivisions  of  time. 

The  earlier  geologists,  under  the  influence  of  the  then  dominant  ideal 
frequent  supernatural  interference  with  the  course  of  nature,  imagiul 
tliat  these  unconformities  marked  the  times  of  instantaneous  cataclrsi 
which  disturbed  thcrocksand  destroyed  all  living  things,  sometimes  lodijr  - 
sometimes  generally,  and  that  these  exterminations  were  followed  by  N- 
(•reations  of  other  and  wholly  different  species  at  the  beginning  of  thesiV  - 
sequent  period  of  tranquility.    JVo?r,  however,  we  believe  that  no  Buch*  ; 
stantaneous  general  exterminations  and  re-creations  ever  occurred.  ' 
know  that  unconformity  simply  indicates  eroded  land-surface,  and  thei''  ^ 
fore  marks  a  period  of  time  during  which  the  observed  place  was  lands"* 
received  no  sediment;  that  two  series  of  rocks  unconformable  to  rti  : 
other  denotes  two  periods  of  comparative  quiet,  during  which  the  ^ 
served  place  was  sea-bottom,  receiving  sediment  steadily,  separated  bra  '■■ 
period  of  oscillation  producing  increase  and  decrease  of  land,  during  whicfc  ■ 
the  observed  place  was  raised  into  land-surface,  with  or  without  cminpli^  . 
of  the  strata,  deeply  eroded,  and  then  sunk  again  below  sea  level  torerti** 
the  second  series  of  strata.    The  length  of  the  |two  periods  of  repow* 
roughly  measured  by  the  thickness  of  the  two  conformable  series. 
length  of  the  period  of  commotion  is  roughly  measured  by  theamoantrf  • 
erosion  at  the  line  of  unconformity. 

Evidently,  therefore,  every  case  of  unconformity  marks  a  period  of  tii»*  i 
— often  a  long  period — during  which  there  was  no  record  raadeinstnl* 
and  fossils  at  the  observed  place  ;  certain  leaves — frequently  veryw*'?  ■ 
— are  there  missing  from  the  Book  of  Time.    Is  it  any  wonder,  then,  ib*^  ' 
skipping  over  these  pages  when  w^e  commence  reading  again  we  find  tb*  ■ 

\ 
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L-r  ontirel}'  new?  Evidently  the  suddenness  of  the  change  in  organic 
^  is  only  apparent.  If  we  could  recover  the  record,  which  was  doubt- 
arried  on  elsewhere,  the  break  would  disappear ;  if  we  could  find  the 
ni^  leaves  the  reading  would  be  continuous.  In  every  such  instance, 
f(H*e,  there  is  a  lost  Interval  of  historj'.  In  cases  of  local  unconformity 
Kover  the  lost  record  in  other  places,  and  thus  fill  up  the  blank  in  the 
ry.  Hut  in  some  cases  of  very  general  unconformity,  such  as  those 
li  mark  the  great  divisions  of  time,  the  loss  is  not  3'et  recovered,  per- 
is irrecoverable,  though  doubtless  the  more  complete  knowledge  of  the 
gy  of  the  whole  earth  surface  will  go  far  toward  tilling  blanks  and 
ng  the  record  continuous. 

ho  view  above  presented  is  now  held  by  all  geologists,  but  there  seems 
danger  under  the  influence  of  the  now  dominant  views  of  evolution, 
•ing  on  the  other  extreme.  Assuming  a  uniform  rate  of  evolution, 
%  it  seems  to  me,  commit  the  mistake  of  measuring  the  amount  of  lost 
val  by  the  amount  of  change  of  organic  forms,  and  thus  discredit  the 
ralue  of  the  geological  record  by  exaggerating  greatly  its  fragmentary' 
icter.  On  the  contrary,  there  appears  good  reason  to  believe  that  the 
tion  of  the  organic  kingdom,  like  the  evolution  of  society  and  even  of 
idividual,  has  its  periods  ofm/)t(Z7noi;e7/ienf sand  its  intervals  of  compara- 
'epose  and  re-adjustment  of  equilibrium.  Geological  history,  like  all 
history,  has  its  periods  of  comparative  quiet,  during  which  the  forces 
ango  are  gathering  strength,  and  periods  of  revolution,  during  which 
ccumulated  forces  manifest  themselves  in  conspicuous  changes  inphyp. 
eography  and  climate,  and  therefore  in  rapid  movement  in  the  march  of 
tion  of  organic  forms — periods  when  the  forces  of  change  are  potential, 
leriods  when  they  become  active.  Conformable  rocks  represent  the  in- 
Is  of  comparative  quiet,  during  which  organic  forms  are  either  perma- 
or  change  slowly  ;  unconformity  represents  a  time  of  oscillation,  with 
use  and  decrease  of  land,  and  therefore  of  rapid  changes  of  physical 
lions  and  correspondingly  rapid  movement  in  evolution.  The  general 
iformities,  of  course,  mark  times  of  very  general  commotion — of  wide- 
d  changes  of  physical  geography  and  climate,  and  consequently  of 
jtionally  rapid  and  profound  changes  in  organic  forms, 
lese  periods  of  revolution  in  all  history  are  critical,  and  hence  are  of 
ial  interest  to  the  philosophic  historian  and  to  the  evolutionist ;  but 
are  also  in  all  history  periods  of  lost  record.  And  as  in  human  so  also 
^logical  history — the  farther  back  wo  go  the  longer  are  the  lost  inter* 
ind  the  more  irrecoverable  the  lost  records.  We  will  now  give  cxam- 
}{  such  lost  intervals,  and  show  their  significance  in  evolution, 
le  first  and  by  far  the  greatest  of  these  is  that  which  occurs  between 
rchioan  and  the  Pahuozoic.  In  every  part  of  the  earth  where  the  con- 
ims  3'et  been  observed  the  Primordial  lies  unconformably  on  the  up- 
d  and  eroded  edges  of  the  Archtean  strata.  This  relation  was  observed 
n  Canada,  then  in  various  parts  of  the  United  States,  then  in  Scotland. 
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lliu  Hcbri'K-i.  Bavaria.  JJolicinia.  Si  undiiiavia.  Unconformity  in  8uch  ^ 
\y  HcparaU'l  loi-ulilii.":*  indiratos  wiJo-sproa J  changes  in  ph^'^ical  geogra 
and  llicrcl«av.  i»rosumably.  f*i  all  those  physical  conditions  included  It 
word  dnn  it' .  Tiit-.-e  rhaiiircs  of  pliysical  gooi^raphy  are  best  illu§trat( 
ihc  United  Slates.  The  break  between  the  Archtcun  and  the  Primo 
has  been  n}iNi..rved  in  vltv  many  places  all  over  the  wide  area  of 
United  Slatir*^,  cast  and  west :  u^A  only  in  Canada,  in  New  York,  in 
Appalachian  ri'iri«in.  in  Wiseonsin,  Missouri,  Arkansas  and  Texas,  but 
all  over  the  li'x.ky  Mountain  reinon,  in  Nebraska,  Montana,  Idaho,! 
niin^.  Colorado  I,  Utah.  Xevaila,  New  Mexico  and  Arizona.  As  uptui 
eroded,  faitcp.ippinq:  strata  mean  land  surface,  it  is  evident  that  there 
at  that  time  o  crrij  hn-'j^,  ttn  ^f  or  else  seo^nil  largr  arvas  of  huul  in  the  ; 
now  occu])ied  by  the  Anierir-an  continent.  In  comparison  with  the^i 
quenl  Silurian  it  was  a  ronilnentnl  period.  This  land  is  often  spokeu 
Archn:nn  li'n<L  It  was  indeed  land  of  Arcluvan  rocks,  but  for  that  very  n 
not  of  Archa*ai»  times,  for  these  rocks  were,  of  course,  formed  at  the  bo 

the  sea  in  Archa'tni  times,  and  therefore  these  loealities  were  all  ses 
receivini;:  sediment  at  that  time.  We  know  absolutely  nothing  of  the 
of  Arch:ean  times,  and  never  can  know  anything  until  we  find  still 
rocks,  from  the  'It  hri^  of  which  Archsean  sediment  was  formed.  The 
spoktMi  of  above  was  land  of  the.  Lost  JnttrcaL  That  the  interval  wa 
mensely  long  is  evident  from  tlie  prodigious  erosion.  That  it  was  a  j) 
of  wide-si»read  o>(  illali()n  is  also  apparent,  for  all  the  places  nicnti 
were  sea-bed  in  Arcii:t':in,  land  during  interval,  and  again  sci 
•  luring  the  Silurian.    But  of  this  long  interval  not  a  leaf  of  recoril  rem 

Evidently.  I  lien,  at  tiie  end  oi'  the  Arclwean  an  enormous  area  of  AnI 
si-a  boltom  was  raised  up  and  crum}ded,  and  became  land.  After  remf.i 
land  i'or  a  time  sutliciently  long  to  allow  enormous  erosion  of  erum 
strata  it  again  went  down  to  the  oM  Primordial  shore  line,  and  tlioSilu 
:ige  eoinnu  nci'd.    This  tiine  of  elevation  is  the  lost  interval. 

Now,  when  the  iH'Oord  closed  in  the  Arcluean,  as  far  as  we  know,* 
the  h>we>l  forms  ol*  Protozoan  lite  yet  existed.  The  beginnings  of  life 
n«»t  yv[  dillerentialt'il  into  wiial  might  be  called  a  fauna  and  llora.  W 
the  record  again  (»|)ened  with  the  Primordial  we  had  tilready  a  varied 
highly  (nganized  fauna,  l  onsisting  of  representatives  of  many  classes 
of  all  thi"  great  types  of  animal  structure  except  vertebrates.  Norw 
these  n'presenlatives  the  lowest  in  three  several  departments,  for  Triiob 
and  ( )rtlioceratites  can  hardly  be  regarded  as  lower  than  the  middle  of 
nuinud  as  it  now  exists.  It  is  certain,  therefore,  that  all  the  great 
]>artmcnt*.  rxcept  vertebrates,  and  most  of  the  classes  of  these  departmei 
ini'Iuding  animals  at  least  halt-way  uj)  the  animal  scale,  were  differeniia 
during  tho  lost  interval.  The  amount  of  evolution  during  this  inter 
lannoi  bo  estimated  as  less  than  all  that  has  subsequently  taken  pla 
Measure<l  by  the  amount  of  evolution,  this  lost  interval  is  equal  to  all  1 
hisiory  (»f  the  earth  which  has  since  elapsed.   We  escape  this  very  impru 
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conclusion  only  by  admittin*r  a  more  rapid  rate  of  evolution  during  critical 
iodn. 

1 1  is  one  of  the  chief  glories  of  American  geology  to  have  lirst  established 
Arcluoan  as  one  of  tlio  primary  divisions  of  time.  It  is  even  yet  relact- 
ily  admitted  as  such  by  many  European  geologists.  And  yet  it  is  seen 
t  from  every  point  of  view,  whether  of  the  rock  system  or  of  the  life 
tern,  it  is  by  far  the  most  widely  and  trenchantly  separated  of  all  the 

The  next  greatest  lost  interval  (though  far  less  than  the  preceding)  is  that 
ween  the  Palaeozoic  and  the  Mesozoic.  Here  we  have  the  next  moat 
icral  unconformity,  indicating  the  next  most  wide-spread  changes  of 
^'slcal  geography  and  climate,  accompanied  by  tlie  most  sweeping  changes 
organit!  forms,  not  only  in  species  and  genera,  but  also  in  families  and 
ITS.  This  change  is  the  more  striking  as  it  occurs  in  the  midst  of  an 
indant  life.  It  is  the  greatest  and  most  general  change  in  the  forms  of 
anisms  which  has  ever  occurred  in  the  history  of  the  earth.  It  took 
again,  during  a  lost  interval.  A  portion  of  the  loss  is  recovered  in  the 
rinian,  but  the  most  critical  time,  the  time  of  most  rapid  change,  namely, 
t  between  the  Permian  and  the  Trias,  is  still  missing.  How  we  long  to 
1  the  steps  of  this  great  change !  What  a  flood  ot  light  would  it  shed  on 
process  of  evolution  !  But  although  the  change  in  the  organic  kingdom 
*,ju8t  here,  so  enormously  great,  yet  the  lost  interval  does  not  seem  very 
for  in  England  the  Trias  and  Permian  seem  to  be  conformable,  though 
►bably  with  change  from  marine  to  fresh-water  conditions.  It  is  henf*e 
.'>ossible  to  resist  the  conclusion  that  the  steps  were  just  hero  fewer  and 
ger  and  the  progress  more  rapid  than  usual.  As  in  human  history,  revo- 
ions  a»'e  the  times  of  the  birth  of  new  social  ideas,  upon  which,  during 
5  subsequent  period  of  tranquility,  society  is  readjusted  in  prosperity 
1  happiness  on  a  higher  plane,  so  also  in  geological  histor}',  critical  pe- 
Us  are  times  of  origin  of  new  and  higher  organic  forms,  and  the  subse- 
ent  periods  of  tranquility  are  times  of  readjustment  of  equilibrium  and 
>Hperous  development  of  these  forms. 

Like  the  ])revious  lost  interval,  this  was  also  a  period  of  oscillation — a 
I'iod  of  great  increase  of  land,  which  was  again  partly  submerged  to  in- 
t^urato  the  Trias.  It  was,  therefore,  also  a  continental  period.  The  land- 
^king  commenced  at  the  end  of  the  Coal  period,  in  this  country  with  the 
Illation  of  the  Appalachian  Mountains,  continued  through  the  Permian, 
d  culminated  in  the  lost  interval,  which  is,  in  fact,  for  that  very  reason 
t. 

Far  less  in  length  of  time  and  perhaps  in  the  sweeping  character  of  the 
linge  of  organisms,  but  far  more  important  and  interesting  on  account  of 
i  high  position  of  the  animals  involved,  is  the  lost  interval  between  the 
•aozoic  and  Ca^nozoic.  The  length  of  time  lost  here  is  comparatively 
ull.  In  America,  in  many  parts  of  the  West,  the  uppermost  Cretaceous 
-rns  to  pass  into  the  lowermost  Tertiary  without  the  sli(;;hte^t. 
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contiiuiit}'.    Tlicrc  may  be  some  break,  some  unconformitj-,  some  lont  v\> 
cord,  but  ccrtainl}'  it  cannot  be  lar^e.    Yet  the  change,  especially  in  tlk* 
higher  animals,  is  immense.    In  America  the  break  and  the  Io8t  interval 
much  greater  between  the  Jurassic  and  Cretaceous  than  between  the  Cre- 
taceous and  Tertiary,  still  the  organic  change  is  far  greater  in  the  latter 
case.    The  rea^on  is  that  the  changes  of  physical  geography  and  climate  Id 
the  latter  were  more  fjvneral.    Although  in  America  the  break  and  the  Io?t 
interval  is  greater  at  the  end  of  the  Jurassic,  yet,  taking  the  strata  allow 
the  earth,  the  break  is  far  more  general  at  the  end  of  the  Cretaceous;  and 
it  is  these  (jcnenil  changes  in  physical  geography  which  affect  climate  tlif 
most,  and  which,  therefore,  produce  the  profoundest  changes  in  organic 
forms. 

Now  it  is  almost  impossible  to  imagine  a  clearer  proof  of  thcfaetof 
rajiid  evolution-movement  during  critical  periods  than  we  find  in  the  short- 
ness of  the  loht  interval  and  the  greatness  of  the  change  in  higher  or- 
ganisms just  at  this  horizon  in  the  rocky  series.  Nothing  can  bemorj 
astonishing  than  the  abundance,  variety,  and  prodigious  size  of  ropliki 
in  America  up  the  very  eloso  of  the  Cretaceous,  and  the  complete  absewt 
of  all  the  grander  and  more  characteristic  forms  in  the  lower  Tertiarr.nn- 
less,  indeed  it  be  the  correlative  fact  of  complete  absence  of  mammal* a 
the  Cretaceous,  and  their  appearance  in  great  numbers  and  variety  intW 
lowest  Tertiary.  If  Cretaceous  mammals  existed  in  .^1?h en crt,  surely  tbetf 
remains  would  have  been  found  in  the  wonderfully  rich  Cretaceous  strati 
It  seems  certain  that  in  America,  or  at  least  in  that  portion  which  has  been 
examined,  mammals  aj)pearod  somewhat  suddenly  and  in  great  numbersoa 
the  scene,  and  were  a  principal  agent  in  the  extermination  of  the  large 
reptiles.  The  wave  of  reptilian  evolution  iiad  just  risen  to  its  crest. and 
])erhaj^s  was  rea<ly  to  break,  when  it  was  met  and  overwhelmed  by  theri*- 
ing  wave  of  mammalian  evolution. 

AVe  have  dwelt  only  on  the  great  change  in  the  higher  classes,  but  lb* 
change  really  extended  to  all  classes.  This  was,  therefore,  a  time  of  excep- 
tionally general  and  ra})icl  changes  in  all  departments  alike.  In  other  worfi 
it  was  a  critical  period  in  organic  evolution. 

That  it  was  also  a  time  of  very  extensive  changes  in  physical  geogra- 
phy here  in  America,  as  well  as  elsewhere,  is  well  known.  The  Creiaceon* 
sea,  which  extended  from  the  (iulf  of  Mexico  to  the  Arctic  Ocean,  covorin? 
the  whole  western  plains  and  plateau  region,  and  thus  dividing  the  Amtf*- 
can  continent  into  two — an  eastern  Appalachian  continent  and  a  weJtefl 
or  basin  region  continent — was  abolished  at  the  end  of  the  Cretaceous, i"^ 
replaced  by  great  fresh-water  lakes  in  the  same  region,  and  the  continent* 
became  one.  Moreover,  it  is  probable  that  it  was  a  period  of  wido>prf*'| 
oscillation,  that  is.  of  upheaval  and  again  of  subsidence  to  the  condition oi 
things  found  at  the  beginning  of  the  Tertiary.  It  is  probable  that  the  up- 
heaval which  destroj'ed  the  Cretaceous  sea  went  much  beyond  the  condi- 
tion of  things  afterwards;  that  just  at  this  interval  the  land  washigh^^ 
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larger  than  in  the  Tertiarj';  that,  in  short,  this  was  again  a  continental 
)(/,  and  probably  a  period  of  greater  cold  than  the  subsequent  Tertiary. 
Che  change  in  pliysical  geograph)',  then,  was  immense,  but  in  most  X)laoes 
bodily  upheaval,  not  by  crumpling  of  the  strata;  and  therefore  the 
\\  sign  of  such  change,  namely,  unconformity,  is  often  wanting.  The 
Qge  of  climate  all  over  the  American  continent  was  ho  doubt  very  great, 
the  change  in  organic  forms  correspondingly  great  everywhere  and  in  all 
artments;  but  this  was  especially  true  of  all  water-inhabiting  species 
he  region  of  the  old  Cretaceous  interior  sea.  for  here  there  was  a  transi- 
,  not  onl}'  in  climate  but  from  salt  to  fresh  water  through  the  interme- 
e  condition  of  brackish  water.  The  Cretaceous  marine  species  rax)idly 
ppoared,  partly  by  extermination  and  partl}^  hy  transmutation  into  fresh- 
er species,  as  has  been  observed,  recently,  to  take  place  in  some  crusta- 
K  under  this  change  of  conditions/'^'  The  Tertiary  fresh-water  species 
kiy  appeared,  partly  b}'  transmutation  from  the  previous  marine  species 
partly  by  transportation  in  various  ways  from  other  fresh-water  lakes, 
all  this  occurred  in  some  ])laces  without  the  slightest  break  in  the  con- 
ity  of  the  strata. 

The  great  change  of  climate  and  other  physical  conditions  perhaps  suf- 
ntly  explain  the  ehan gM  \u  invert ehnitf  species,  but  it  is  impossible  to 
unt  for  the  somewhat  sudden  appearance  of  mammals  in  the  lowest 
'iary,  excej)t  by  mifjration  from  other  regions  where  they  had  existed 
.to  Cretaceous  times,  having  originated  there  by  derivation  in  the  usual 
That  marsupials  existed  somewhere  in  Cretaceous  times  (though 
ibly  not  in  America  or  Europe)  there  can  be  no  doubt :  for  they  lived, 
know,  in^the  preceding  Jurassic  and  the  following  Tertiar}',  and  thej- 
L  noxc.  It  is  from  these  rather  than  from  Cretaceous  re])tiles  that  Ter« 
•  mammals  were  doubtless  derived;  and  this  derivation  took  plac-j 
►ably  at  a  raj)id  rate  in  the  latest  Cretaceous  or  during  the  lost  interval, 
ome  unknown  localit}',  whence  they  migrated  into  the  Tertiar}-  lake 
on  of  the  United  States  during  the  interval.  This  migration  came  most 
>ably  from  Northern  Asia,  for  it  must  be  rememViered  that  the  interval 
a  continental  period,  and  therefore  ])rol)ably  a  period  of  broad  lan<i 
lections  between  Nearctic  and  Pahearctic  regions.  The  complete  examin- 
of  the  uppermost  Cretaceous  of  different  portions  of  Asia  will  proba- 
t'm-eal  the  immediate  progenitors  of  the  early  Tertiary  mammaU  of 
:>pc  and  America.  This  introduces  us  to  a  most  important  element  of 
d  local  faunal  change,  especially  in  higher  animals,  namely,  migrations. 
*e  do  not  dwell  longer  now  on  this,  it  is  only  because  we  shall  have  to 
to  it  again. 

(TO  HE  CONTINUED.) 
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FLESH  FOSSILIZATION  AN  IMPOSSIBILITY. 
IJV  PROF.   H.  P.  MUlXJE,  OF  KANSAS. 

The  oc•l.•a^ional  exhibition  of  prelentled  fossil  men,  like  the  Cardiff  Gi&nl 
and  the  recent  Colorado  specimen,  opens  the  practical  question  of  fossiliza. 
tion.  Those  who  patronize  such  exhibitions  do  not  appear  to  know  the  lart 
that  flesh,  either  human  or  animal,  is  never  petrified  or  fossilized.  In  other 
words,  flesh  is  composed  of  such  soft,  changeable  substances  that  it  decajs 
too  rapidly  for  petrifaction.  When,  then,  a  mass  of  stone  is  brou^^ht  before 
the  public  as  a  petrified  man,  with  the  statement  that  the  flesh  on  the  hands 
and  face  has  a  natural  appearance,  it  is  not  necessary  for  the  geologist ti» 
visit  and  examine  it  in  order  to  know  that  it  is  an  imposition.  Science Im 
taught  him  that  flesh  is  never  changed  to  stone.  In  all  the  scientific eolI€^ 
tions  of  Europe  or  America  there  is  not  an  ounce  of  fossil  flesh.  Conldsncfc 
a  specimens  be  found  it  would  command  its  weight  in  gold. 

It  is  true,  that  rarely — but  very  rarely — human  bodies  have  been  changed 
10  adipocere,  and  in  that  condition  have  remained  for  a  considerable  tin 
without  decay.  But  this  is  only  a  change  to  a  rare  form  of  fatty  snbstancrf 
and  is  in  no  sense  a  petrifaction.  It  is  still  an  animal  substance,  whid 
will  soon  change  its  weight  and  character  on  being  exposed  to  til' 
atmosphere. 

Mummies,  either  Egyptian  or  Peruvian,  are  cases  where  the  decay  of  tht 
firmer  portions  of  the  flesh  is  arrested,  and  the  watery  particles  allowedte 
dry  out,  thus  losing  two-thirds  of  the  weight. 

Bat  what  is  petrifaction  ?  It  is  the  gradual  exchange  of  the  organic 
particles  of  the  vegetable  or  solid  animal  substances,  for  lime,  silica,  cArbou, 
iron,  or  other  inorganic,  chemical  ingredients.  In  rare  instances  thefirmeit 
cartilages  of  a  few  animals  have  been  in  this  manner  fossilized.  Butpeir- 
faction  takes  place  so  slowly,  and  by  such  minute  particles,  that  flesh  in^i- 
riably  decays  before  the  change  takes  place. 

Where  fossilization  goes  on  thorough I3',  and  in  the  most  perfect  manner, 
the  replacement  of  the  particles  occurs  so  carefully,  slowly  and  minutelj. 
that  the  original  cell  structure,  however  minute  and  delicate,  remains. a"' 
is  still  seen  under  the  microscope.  Thus  the  cell  form  of  the  old  Bevoniii 
pines,  where  all  the  vegetable  matter  is  gone,  still  retains  its  fine  markinp; 
less  than  one-five-thousandth  of  an  inch  in  size.  Ehrenberg  found  42.0tH* 
000,000  (forty-two  trillions)  of  fossil  infusoria  in  one  cubic  inch  of  Trip<A 
each  perfect  in  structure. 

The  writer  has  fossils  from  Osage  County,  Kansas,  where  the  orlp^ 
matter  is  replaced  by  iron  pyrites,  shining  like  gold,  where  the  primal  fbr« 
is  in  most  excellent  preservation.  In  some  other  specimens,  from  Wester* 
Kansas  and  Colorado,  this  replacement  is  by  agate, carnelian  and  clialcedonji 
which  will  take  the  highest  polish  and  yet  allow  the  organic  structure  to l>» 
plainly  visible. 
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H'  the  various  substances  which  comi»ose  the  fossil  after  petrifaction, 
is  the  most  common  ;  carbon  and  silica  (quartz)  are  the  next  most 

nion.  Vei^etables  most  commonly  change  to  carbon  in  the  transforma- 
to  silica.    We  have  frequently  seen  wood  in  the  Cretaceous  deposits, 

re  a  portion  of  the  tibre  was  still  carbon,  and  other  portions  pure  quartz, 
showing  the  annual  rini^s  and  coll  structure. 


THE   RIVER  BLUFFS.^ 
HV  PR(»F.  JOHN  1).  PARKEB.  OK  KANSAS  CITV. 

*{iiot'aiU'>iiij  influences  mouldiui^  a  people  are  those  derived  from  Nature. 
*  odors  <listillcMl  from  flowers,  or  colors  playing  in  sunbeams,  the  subtle 
LTs  of  Nature  elude  analysis.  But  as  the  crj'stal  lake  mirrors  the  land- 
e  which  euvirons  it,  so  Nature  is  reflected  in  any  people.    In  the  mouu- 

<it'(iroece  we  find  the  greatest  ujsthetical  development  of  the  Old  World. 

with  its  sunshine  and  flowers,  its  brilliant  skies  and  out-door  life, 
loped  an  indolent  but  happy  people.  The  canton  sprang  up  amidst  the 
lal  mountains  and  Alpine  glaciers  of  Switzerland.  England,  with  its 
!)aralively  immense  shore-line,  its  fogs  distilled  from  the  Gulf  stream, 
its  pastoral  lands,  developed  a  strong  but  phlegmatic  race.  The  New 
and  hills  naturally  moulded  a  people  possessing  the  highest  and  best 
s  in  man.  Muscular  development  was  required  to  subdue  Nature,  in- 
jence  evolved  in  develoi)ing  and  applying  science  to  industry,  culture 
inwrought  and  polishe<l  manners  ground  out  by  the  attrition  of  society, 
art  was  engendered  by  the  luxuries  which  Nature  offers  to  those  who 
:  i»vi-r  with  delight  and  feast  upon  landscapes.  During  our  civil  strife, 
love  (»f  liberty  was  fountl  strongly  intrenched  in  the  mountainous  dis- 
s  of  West  Virginia,  North  Carolina  and  East  Tennessee. 
:  is  the  purpose  of  this  paper  to  inquire,  What  has  Nature  done  for  the 
er  devel»>pment  of  the  dwellers  c»n  the  great  central  i>lains  of  the  North 
rican  continent  ? 

II  wealth  and  variet\-  of  soil  the  gro:*t  i)lains  are  justly  celebrated, 
ling  can  exceed  the  depth  an«l  fertility  of  the  alluvial  deposits.  The 
lU  of  the  temperate  zone  grow  with  almost  spontaneity.  The  sacred 
so  ha-i  its  counteri)art.  a  thousand  cattle  on  a  hill.  With  mineral 
utl's  Nature  has  stored  her  secret  chambers.  The  otlerings  of  grains 
fruits  and  flowers  arr  in  profusion.  But  what  keeps  a  people  living 
ng  such  luxuries  from  indolence  and  retn>gradati<in  ? 
Lini>ng  Nature's  oj>posing  forces  may  be  placed  river  blufl's,  an  American 
applied  to  clill's  or  high  ]>anks  overhanging  streams.  The  river  bluffs 
titute  an  important  element  in  the  i>hysical  features  of  the  West.  The 
issijjpi  Jiiver  and  its  numerous  and  powertul  altiuents  nearly  always 
between  these  blufls,  rising  in  jdaees  as  massive  walls,  and  sloping  back 
>tinies  for  miles  from  the  river  on  either  side  with  decreu*u\s:^  w\\vV>\V^- 
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ti«>ns,  and  lucltini^  away  at  last  in  the  Iwel  prairie.  Counting  both  bank?, 
this  system  of  rivers  alone  would  give  a  sin<^le  line  of  elevations  meanderiDj 
throu^rh  the  great  plains  something  like  twenty  thousand  miles  in  lengtb, 
and  rising  at  some  points  to  a  height  above  the  river  of  five  hundred  feet. 

The  geoloir}-  of  the  river  bluffs  unfolds  itself  on  the  following  dynamic 
principles.  In  an  open  country  like  the  prairies,  rivers 
— a  channel  and  a  flood-]dain.  ])uring  the  winter  seas< 
in  summer,  the  stream  is  confined  within  the  channel, 
and  particularly  the  June  freshet,  which  is  swollen  b}' 
stream  rises  and  sjircads  over  the  flood-plain.  Now.  should  the  interiorol 
the  continent  bo  elevated  say  a  hundred  foot  by  internal  forces,  the  coast* 
line  remaining  the  same,  the  river  would  have  a  greatJT  fall,  quicker  flof, 
and  more  eroding  ])0wer.  A  new  channel  and  a  new  flood-plain  would  ll 
'•ut,  both  of  less  width,  leaving  the  outer  margins  of  the  old  flood-plaini 
an  elevated  terrace.  A  nd  the  wall^  of  the  original  geological  suture,  orontfl 
banks  of  the  stream,  woiiM  be  h'ft  by  the  recetling  water  to  be  elevated  If 
such  successive  e])ochs  into  river  blurts.  And  the  partings  or  lips  uf  ai 
suture  in  the  original  crust  wt)uld  be  sliirhtly  turned  ujt  by  escapin2:sleii 
or  gases,  or  outward  pressure  of  the  yielding  mass  beneath,  leaving  thebh 
elevated  above  the  surrounding  ])rairie.  Four  such  elevations  have  take 
place  since  the  rivers  of  the  eastern  portion  of  the  continent  began  toflW 
and  three  since  the  Mississippi  began  to  pursue  its  course  toward  the  Gil 
As  the  geoh>giral  elevation  has  been  greatest  toward  the  interior  und  we» 
tern  j^ortion  ot'the  continent,  the  erodinic  ]M)wer  of  rivers  has  proi»ortionally 
inerea^od,  causing,  tlu'  river  blutis  to  hjorne  more  ]>ro mine nt  as  pliysicai 
leatures  of  the  country  as  wo  a^'-end  the  rivers,  jast.  as  we  shall  so-?,  where 
they  are  needed. 

The  meteorology  ot  the  river  blutfs  is  an  important  element  t-)  thosi 
tlwellini^  (»n  the  great  ])lains.  PoopU*  always  living  amonic  hills  crowDS 
with  forests  do  not  realize  the  force  or  constancy  of  the  winds  iu  a  lert 
j»rairie  i^ountr}'.  At  Lawrence.  Kansas,  for  example  (a  place  not  fX}>os«< 
as  much  as  many  ])oints  I'arther  west),  the  self-registering  anemometer  oi 
the  University  building,  situated  on  ^Mount  Oread,  furnishes  the  foUoviDj 
record  :  l)uring  the  year  1^75  the  wind  travele<l  145, miles,  which  .irive 
a  mean  daily  veh)city  of  over  miles,  and  an  hourly  velocity  of  ovorl* 
miles.  These  total  winds,  flowing  uniformly  over  the  whole  year,  wonli 
:^nve  the  ]K'oj)le  of  Lawrence  a  constant  current  of  air  bet  ween  a  fivsh  brert* 
i^nd  a  strong  wind.  On  January  8, 1.^75,  at  the  same  place,  the  wiml  attaint 
:i  velocity  of  seventy-tiye  miles  an  hour,  a  violent  gale,  only  one  renn'^* 
from  a  hurricane. 

The  >ame  generil  beltN  of  win«l,  runnini:  ea<t  and  west.  prevaiK-il aruon' 
ihe  globe.  But  the  fore>t  crowned  hills  of  Now  England  and  the  Middl^j 
States  drive  these  currents  uj)  into  the  higher  regions  of  the  atinospherf-i 
Now  the  river  bluffs  are  the  natural  wiml-breaks  of  the  great  central  pUiDS: 

iiikI  w:th:»ul  llw^a  l\\o  yyvuv\^-*^  wc^wld  \w.  a  bleak,  an  almost  nninliabiw^'* 

/»/a:e;;u. 


possess  two  clcmenUj 
on,  and  some  moDtw 
But  during  freshe^j 
mountain  snow,  tlnj 
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Many  Imve  observed  that  rain  storms  follow  «tream8,  without  under- 
UD<1ing  the  principles  involved.  Streams  saturate  the  contiguous  air, 
Uich  a^ain  yields  its  moisture  to  a  condensation,  which  does  not  reduce 
le  dryer  air  lying  outside  at  a  distance  from  the  river  to  the  dew-point, 
n  a  similar  manner,  a  super-saturated  sponge  will  give  forth  moisture  to  a 
ressuro  under  which  a  partiall}''  saturated  sponge  would  not  yield  a  drop. 
I  cool  current  of  air  passing  over  the  country  would  thus  cause  the  conden- 
aiion  of  vapor,  or  the  ever-forming  rain  cloud,  to  appear  to  travel  along 
iver  courses.  An<l  the  greater  precipitation  of  moisture  along  river  courses 
as  been  one  essential  element  in  the  growth  of  forests,  frequently  covering 
iver  bluffs  to  give  them  more  force  as  wind-breaks. 

The  horticulture  of  the  river  bluffs  is  worthy  a  passing  thought.  The 
H-suits  of  any  people  determine  to  some  extent  their  character.  Ilorticul- 
rti  is  a  sciontitic  pursuit  involving  mind,  and  possessing  elevating  tenden- 
t^s.  Now  the  river  bluffs  are  the  natural  home  of  the  horticulturist.  The 
ndition  of  the  soil  and  climate  determine  this  pursuit  almost  to  the  exclu- 
>n  of  cereals.  The  apple,  pear,  plum,  peach  and  apricot  love  the  bluffs, 
<l  the  small  fruits  flourish.  Notably  the  grape  finds  its  home  among  tho 
atfs.  We  see  its  rich  purple  clusters  peeping  out  beneath  leafy  trellis  bars 
►  the  sides  of  almost  inaccessible  heights.  A  horticultural  people  sand- 
ohcd  in  all  through  tho  great  plains,  and  mingling  freely  with  neigh bor- 
communities  while  discussing  cognate  topics,  are  not  devoid  of  influeneo 
lich  tends  to  lift  a  people  into  higher  forms  of  living.  When  the  year 
nu»s  to  his  prime  and  bears  to  our  homes  his  rich  stores,  ripened  with  dew, 
ti«hine  and  shower,  wc  dream  of  Kden,  the  ideal  of  human  earthly 
flection. 

The  jL'sthetics  of  the  river  bluffs  must  not  be  neglected.  The  absence  of 
element  is  dangerous  to  any  people.  When  painters  cease  to  study 
Citure's  habitudes,  and  galleries  of  art  are  neglected,  when  i)oets  forget  to 
21  w  from  her  their  inspiration  anil  repeat  her  voices,  decay  falls  on  a  peo- 
In  the  great  plains  almost  the  only  elevations  are  found  along  the 
S'crs.  From  these  heights  the  prairies  with  their  green  carpets  richly  or- 
'•nnented  with  flowers  unfold  before  us.  Nothing  compares  to  a  prairie 
^'  iiii  except  the  mighty  ocean.  The  blue  vault  hangs  over  us  more  cerulean 
Un  ill  Eastern  climes,  the  river  winds  its  silver  thread  between  the  bluffs 
*til  it  seems  to  be  broken,  and  the  undulating  prairie  rolls  all  around  us 
cti  the  ocea!i.  With  such  scenes  ever  before  a  people  can  there  be  decay  in 
►<riiy,  painting  or  sculpture? 

The  home  life  of  the  river  bluffs  is  an  essential  element.  Nearl}'  ail 
^i*  Western  cities  and  smaller  towns,  containing  quite  a  j)roporti<>n  of  tho 
'liulation,  are  I'oiind  along  the  rivers  nestled  in  the  bluffs.  The  luxury  of 
lis  is  thus  brought  to  our  vtrry  doors.  No  one  is  in  condition  to  enjoy  this 
>cury  until  deprived  of  it.  When  hills  are  piled  on  hills,  as  in  some  of  tho 
Utes.  there  is  too  much  of  a  good  thing.    Desserts  of  rich  food  eaten  daint- 

become  a  luxury.     K'ver  bluff's  are  the  desserts  oC  ovvv  bwyvvV 
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with  which  Nature  lias  stored  her  ample  board.  The  prairies  satisfy  our 
phj'sical  wants  ;  the  bluffs  feast  our  souls.  The  prairies  pour  in  their  amplt* 
products  until  all  our  storehouses  are  filled  beyond  measure.  The  bluf» 
lift  up  our  homes  and  spread  the  board  with  ambrosial  food.  Lifted  abovi- 
the  earth  we  live  nearer  the  gods.  Wo  drink  in  the  roj'al  landscape  around 
us,  of  which  poets  and  painters  may  only  dream.  The  luxury  of  a  prairie 
home  nestled  in  the  blufts  cannot  be  portraj-ed. 

At  the  mouth  of  the  Kansas  Kiver,  Nature  evidently  planned  a  ciiy 
From  this  point  the  railway  system  naturally  radiates.  But  the  frownin: 
bluffs  seem  to  forbid  it.  Gradually  the  bluffs  melt  away  to  fill  the  deep  ravine. 
Easilj'-graded  streets  leave  terraces  on  either  side,  to  be  the  sites  of  comfort- 
able homes,  while  the  crests,  with  finer  views,  are  crowned  with  maDsioo?. 
We  love  homes  lilted  a  little  above  the  bu.«y  streets  on  terraced  height*,  sur- 
rounded with  fountains  and  trees,  fruits  and  liowers.  Such  homes  are  beini: 
built  all  along  the  Father  of  Waters — rural  retreats  of  luxury,  taste  , 
culture.  j 

To  the  great  central  j)lains  of  North  America,  the  river  bluffs  are  NatureV 
richest  gift.   For  ages  Nature  was  slowly  moulding  them,  and  setting  then 
as  watch-towers  through  all  the  land.    They  shield  man  from  the  elcmeotA 
which,  unobstructed,  would  desolate  his  home;  they  furnish  the  conditioa 
of  a  higher  rural  life  ;  they  disclose  rich  minerals,  which  Nature  has  stored 
in  her  secret  chambers  ;  they  reveal  the  beauties  of  Nature  hidden  in 
scapes:  they  furnish  sites  for  homes  of  comfort  and  luxury;  they  lend  t" 
lift  a  people,  in  a  word,  out  of  a  dead  level,  giving  the  power  of  elcvatioa 
from  which  flows  intelligence,  culture  and  true  refinement:  they  ojk'd  a 
fountain  of  living  waters  to  slake  the  thirst  of  coming  millions.    The  gf^i* 
dwelt  in  Mount  Olympus,  we  arc  told,  in  the  olden  times;  so  hero  diviner 
forms  seem  to  descend  to  dispense  to  men  their  richest  favors.    Here  arc  tlw 
lines  ot  light  that  shall  grow  brighter  and  broader,  we  trust,  until  the  whole 
land  shall  be  enlightened  and  tilled  with  true  knowledge.    Here  shall  the 
graces  descend  into  human  habitations,  filled  with  sunshine  and  gladnc?*, 
as  long  as  rivers  flow  murmurinii  to  the  sea. 
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In  boring  the  »urlesian  well  at  the  Insane  Asylum,  St.  Louis,  the  auger 
penetrated  :j,H()0  feet,  going  through  200  feet  of  coal  measures,  500  leot  of 
sub-carboniferous  limestone,  1,000  feel  of  Devonian,  and  2.00U  feet  of  upper 
and  lower  silurian,and  in  the  bottom  cut  a  ferruginous  sandstone,  sup|»o*e<l 
to  be  of  the  Potsdam  age. 

This  sandstone  carries  the  fossil  of  a  marine  animal  known  asthctril'- 
bite,  imd  establishes  the  fuel  U\\it  va  H,500  feet  in  dci>th  below  the -prewnl 
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of*  the  Misfli.SHippi  rivor  and  the  pavements  walked  by  the  busy  popu- 
1  of  St.  Loui8,  once  rolled  the  waves  of  the  silurian  ocean, 
e  will  suppose  this  auger  hole  is  a  shaft  G  by  10  feet  square  from  the 
cc  to  the  bottom  of  the  hole,  and  that  we  have  the  privilege  of  going 
and  examining  the  strata  in  its  sides  as  they  would  appear  from  tho 
els  shown  by  the  borings  as  the  auger  penetrated  the  strata, 
irst  we  ])ass  20  feet  of  alluvial  brick  clay,  then  40  feet  of  pipe  clay* 
y  limestone  and  fire  clay,  and  at  60  feet  deep  we  find  a  three  foot  vein 
al ;  at  200  feet  we  reach  the  upper  Archimedes  limestone,  tho  same 
im  that  is  exposed  at  the  top  of  the  deep  quany  on  Taj'on  avenue,  and 
li  contains  fossil  fish  ;  this  is  also  the  same  age  of  rock  as  the  Graftou 
y.  JJolow  this  is  the  St.  Louis  limestone,  and  next  another  fioor  of 
:uk  or  archimedes  limestone,  a  rock  filled  with  fossils.  At  1,200 
we  reach  the  great  salt  and  oil  floors  of  the  Mississippi  basin.  This 
uni  comes  to-day  30  miles  below  on  the  I.  M.  and  S.  E.  R.,  and  west  30 
on  the  M.P.lt.  It.,  and  from  a  quarry  south  of  the  city  that  furnished  tho 
to  build  the  basement  of  the  Four  Courts ;  and  as  that  rock  weathers, 
ack,  mottled  color  is  due  to  the  bitumen  which  the  heat  of  summer 
rought  to  its  surface.  Chicago  is  built  on  this  geological  horizon,  and 
I  in  quarries  west  of  that  city  are  filled  with  bitumen  and  petroleum. 
Lice  would  admit,  we  might  trace  this  fioor  throughout  the  length  and 
Ith  of  the  great  basin  of  tho  Mississippi,  and  show  where  it  rises 
y  ;  and  has  again  gone  down  4,000  and  5,000  feet  under  tho  coal  meas- 
3f  the  grand  prairies  of  Illinois  and  Kansas,  and  is  formed  in  a  great 
in  Venango  count}',  Penn.,  and  this  again  subiiivided  in  lesser  basins, 
.vhere  the  economic  laws  had  stored  the  rich  floors  of  petroleum  that 
proven  such  a  source  of  national  wealth.  But  we  mu.st  go  downward. 
MM)  feet  we  have  reached  the  Niagara  group  of  the  upper  silurian  series, 
<  rich  in  fossils,  and  of  the  .same  age  as  that  over  which  the  great  cata- 
[jours  it"^  thundering  falls.  Tin's  rock  also  ft)rms  the  table  lands  of 
.  west  of  Dubuque,  and  is  the  formation  of  the  mammillary  outl3'ing 
tains  that  make  surh  a  consj)icuon«<  feature  in  the  topography  of  the 
r  Mi!:Jsissip])i  lead  fields,  nho  forms  the  mound  system  of  the  great  lead 
iric  HeMs  of  Central  Missouri.  Jielow  this  we  reach  the  ''Trenton  lime- 
.  '  a  member  of  the  silurian  s\'.>tem,  and  sume  age  of  rock  a*<  found 
ing  out  at  low  water  mark  on  the  Missi>sippi  oi>posite  Dubuque,  Iowa, 
vhere  the  weathering  of  the  slabs  hasexj»osed  in  an  embossed  form  the 
of  the  orfhosccrttfifds.  These  fossils  are  there  seen  six  and  ten  feet  in 
li,  and  with  their  enameled  scales  and  bucklers  were  the  n)ailed  war- 
of  the  silurian  seas.  Below  we  find  the  luwer  floors  of  the  lower  silu- 
L-hert-beds,  horiistone  and  coralline  limestone,  the  same  age  of  rocks  as 
vhich  abuts  against  the  Iron  Mountain  on  its  west  side,  and  is  thegre^t 
zine.  copper  and  iron-bearing  r<K'k  of  South-east  Missouri.  In  passing 
rchimedes  floor  in  the  subcarboniferous  system,  we  were  in  the  hori- 
strata  that  carries  the  great  lead  and  zinc  ve\i\s  ^(a\\\\-vc^A^V\>^v>\vc\ 
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\ud  in  jKisj-ini:  tho  Nia^'ara  and  Trenton  i^'roups  we  were  in  the  horizon  of 
the  bl\jie  >]ifiles.  cap-ro<.k.  ujiper  ami  lower  galena  and  blue  limestone  of  the 
upper  Mississippi  lead  tieM.    On  reacliin::  the  bottom  of  our  shaft  we  finda 
*  oar>e,  l)rown,  ferruginous  sandstone  ;  and  we  might  in  the  imagination  fol- 
low this  floor  to  where  it  rises  to-day  around  the  Iron  Mountains,  100  miles 
south  ot  the  <-ity,  an»l  where  it  dips  under  the  great  coal  basins  of  Central 
Illinois  and  Kansas,  antl  oonies  to-day  on  the  shores  of  Lake  Pepin,  Lake  j 
Superior,  and  rnveriiiir  large  areas  in  Northern  ^Wisconsin,  being  the slratnn  I 
that  bears  the  groat  ])ine  flora  of  that  State,  and  to  where  it  extends  out  from  I 
the  "great  basin,"  in  a  Iomlt  linger  lhr«jugh  central  New  York. 

We  have  now  a  general  idea  of  the  underground  system  under  thiscitj, 
and  if  we  iro  back  in  the  imagination  to  the  time  when  the  strata  of  lliccp- 
per.  middle  an<l  low<'r  roal  >L-ries  hatl  been  laid  down,  and  the  inauj,'uratioi 
of  the  river  systems  i-onmienced,  we  shall  lind  that  the  coal  vein  of  St.lA.ni* 
County  coal  basin  and  the  Illinois  coal  basin  in  that  era  lay  in  solid  strat* 
where  the  Missis^i].pi  Kiver  now  llows— that  the  strata  were  elevaU>d  aM 
the  lines  now  followed  by  the  river,  and  :{0O  feet  of  coal  mea>ure8  and  Su 
J-ouis  limestone  has  been  abrade*l.  and  a  coal  vein  for  ten  miles  wide  b» 
been  cut  away  to  form  the  vailey  thr.aigh  whifh  the  river  now  tlows  oppo- 
site the  city. 

The  science  of  g^Mdogy  is  ba^ed  nu  the  idea  that  like  ]>roduces  liko;llirf 
the  great  is  in  the  little,  and  rire,  ivrs^/,  and  that  all  the  phenomena  of  thi 
earth's  surface,  and  its  strata,  and  vein  system  have  been  ]o-oduecd  bylh* 
I'nnstanry  of  action  of  natural  economir  laws,  and  that  the-e  cauj^os  urc  no* 
In  action.  And  wlicr.-  nvr  we  to  l«>nk  f-ir  the  i-aus(vs  now  in  a«:tion  tlmt '-a'.d 
<lown  u]»on  the  floor  nf  an  oi-^an  tiie  M'ditncntary  matterto  form  all  tho>traia» 
U'niii  the  sandstone  in  the  b«)ttom  ol'  this  artesian  Well  to  the  nppor 
series,  say  i).0()o  foet  verli.-al  of  strata?    We  shall  see. 

The  ^[issi^sip]>i  Kiver  carries  out  millions  (jf  tons  of  «jed im en tary  matter 
daily  IVoni  the  washirjg>  of  the  banks  ot  the  hundred  tributaries  of  the  Oulf 
•>f  ^lexico  :  this  sediment  is  there  taken  uj*  by  the  (lulf  Stream,  and  carru'd 
North  and  spread  over  tin'  Hoor  of  the  Atlantic,  when  it  settles  in  rompara- 
lively  still  water  under  what  is  known  as  the  Sarago.Msa  Sea;  and  if  wi'l* 
low  uj)  the  genealogical  thread  nv  heraldry  of  this  river  system,  weshall^ 
tliat  this  j»rocc^^  of  ^pr^adinic  detrital  matter  over  the  ocean  s  llour  has K-vn 
/  dug  «.»n  since  the  river  sy^non  in  the  --great  basin"'  was  inauguratvl.  aiKl 
the  Wearing  down  of  the  valli'Vs  <d  the  i  Miio.  Tennessee,  liO«:k  Kivor.ll'* 
Mis-oiiri,  Arkansas,  and  a  hundred  t)th<'r  ])ranches,  were  cari'ied  fjrwai'J. 

At  l)nbu<iue,  Iowa,  ♦;oO  feet-vertical  strata  have  been  cutaway:  ut  f:t>- 
burg,  UM)  ;  at  Cim  innati.  HH>  ;  irr.ni  the  head  of  the  Ohio  to  its  inniuhtrcm 
10(1  to  .'Mio  fei't.  The  -anie  of  the  Mi>souri,  Arkansas,  St.  Peters,  CuiiiK^- 
hind.  White,  and  hundred*^  of  r.ther  branches.  Knoiigh  sedimentary  m.iUer 
has  g.Mieout  ot'the  ni<.iiih  nt  the  ;Mi<si^sip]d  Piiver  from  the  wa^hin^' df'^"" 
nf  the  valley<  d  tlie<c  vtr--anis  and  forniinii;  of  the  to])0graphy  of  thc.irrcat 
/);.-'n  ..fihe  M\-\-'v\A  lV•:^:v  l<i  have  tilied  up  the  (iulf  ^if  .Mexir... and 
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en  ibrmed  an  island  1,000  feet  liigh  above  its  present  level ;  and  this 
Jimentary  matter  has  been  taken  up  by  the  Gulf  Stream  and  carried  out 
id  spread  over  the  floor  of  the  Atlantic  Ocean,  where,  in  comparatively 
ill  water,  it  has  settled  and  formed  stratified  rocks;  and  hero  wo  now  see 
0  causes  in  action  that  at  one  time  prevailed,  and  which  laid  down  upon 
e  ocean's  floor  the  sedimentary  matter  to  form  the  Potsdam  sandstone, 
)w  bored  in  the  bottom  of  this  artesian  well,  and  all  the  strata  above  to 
poo  feet  were  afterward  piled  on  the  floors  of  subsequent  seas.  The  history 
•  chronology  of  these  strata  is  written  in  the  fossils,  salt  and  oil  flows  and 
)al  plants  which  grew  in  successive  floras,  and  were  laid  down  and  arc  now 
irbonized  in  mineral  fuel  in  these  great  continental  coal  basins.  The  Iron 
lountain  load,  zinc  and  copper  veins  belong  to  a  later  era,  a  comparatively 
cent  geological  epoch,  as  there  was  no  necessity  for  the  existence  of  these 
es  until  men  had  come  to  have  dominion  on  the  earth  and  to  be  conditioned 
utilize  these  metals. 

When  standing  on  the  floor  of  Potsdam  sandstone,  we  may  safely  saj* 
at  ill  this  earU'  day  of  the  chronology  of  the  strata  navies  did  not  rido 
on  the  bosom  of  the  deep  to  founder  and  go  down  with  ail  their  armature 
'vvar,  as  would  be  found  if  Atlantic's  floor  should  be  dried  land. 

The  fossils  tell  us  that  the  nautilus  and  ammonite  were  the  only  sail^ 
&n  seen  ;  that  these  early  voyagers  its  compeer  then  on  the  waves  of  this 
urian  soa  then  did  hail. — *SV.  Louis  Jlepublican, 


A  FOURTH  OIL  ROCK. 

The  existence  of  a  regular  fourth  sand,  south  of  Bradford,  has  been 
uclusively  demonstrated  by  the  tests  made  on  the  Big  Shanty  well,  located 

the  Dent  track.  This  w^ell,  it  will  be  remembered,  was  drilled  several 
>nths  ago  to  a  depth  of  1,51)8  feet,  striking  the  third  sand  at  1,545  feet. 
i€  sand  was  about  forty  feet  thick,  and  the  well  has  been  producing  fivo 
rrels  a  day  ever  since,  up  to  a  few  weeks  ago,  when  the  company  decided 

drill  the  well  deeper.  This  was  done,  and  at  a  depth  of  1,645  feet  a 
irth  sand  was  found,  twelve  feet  in  thickness  and  of  a  good  quality, 
imping  ha.-^  alrea^ly  been  started  and  the  supply  will  be  improved. 


ASTRONOMY. 


LEVERRIER  AND  HIS  WORK. 

In  the  death  of  Leverrier  the  world  loses  its  most  eminent  astronomer: 
t  unlike  many  disciples  of  science,  he  be<[ueaths  to  posterity  not  unfin- 
led  work  which  none  bnt  a  mastiM*  mind  ecjual  lo       nvcw  vm\\v\  v^^w\^\^V.^, 
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but  tlu'  i\M.M;r(l  of  undiTtakiniT!*  r  arried  to  siiceossful  cMidingjs,  and  to.ijielhiT 
agtci'ogaliiiic  the  iiobh'st  astronomical  achievement  ever  aeeomplirshed. 

Urbain  .h-an  Jiisi'jdi  Leverrior  was  born  at  St.  J.o.  in  the  old  Departniuiit 
of  Normandy,  Fran<  o,  on  March  11,  ISU.    ]Ie  was  a  chosen  student  anJ 
ol)iained  luiin«rs  in  the  Polytechnic  Sc1m>o1,  wiiich  entitled  him  to  a  eliuioc 
of  employment  in  any  of  the  select  branches  ol'  the  public  service  he  migb: 
•lesire.    Chndsinir  the  }>or*ition  of  engineer  attached  to  the  administration 
ilie  government  t<»ba(*C(»  monopoly,  in  order  that  he  might  possess  the  ne*- 
e>sary  facililies  for  the  continuation  of  his  studies,  his  attention  was  first 
«lire<  ted  t«i  rhemical  exjurimentation.  and  in  1S37  he  published  his  tir>t 
«>riginal  invr^tigalinns.  announcing  a  new  combination  of  phosphorus  and  | 
oxygen.    Jlis  javfereiire,  however,  was  for  mathematics,  and  in  18*50  ht 
began  the  (•»)lo>sal  a<tr(momi<-al  task,  the  terminaticm  of  w-hich  he  inm?e!: 
announceii  lu  the  Trench  Aeademy  ()f  Sciences  on  December  21.  1S74. 

In  order  t«»  reaeh  a  just  e>timate  of  this  vast  woi  k,  it  is  necessary  tu  redl 
the  faet  that  in  the  solar  system  the  ma.ss  of  the  sun  is  so  great  that  lliat 
luminary  is  capable  of  swaying  the  motion  of  all  the  ]»lanets  without  kin^ 
himself  disturbed.  Although  the  planets  exert  an  attractive  power  on  the 
,sun.  still  if  their  joint  attraction  were  exercised  upon  him  in  a  straight liue, 
he  wouhl  not  be  disturbed  by  a  space  equal  to  his  own  radius.  So  vasttbeD 
is  the  controlling  power  of  the  sun  that  even  the  greatest  disturbance  in tlie 
^*ntire  system  i  that  I'e.sulting  from  the  mutual  attraction  of  Jupiter  and  Sat- 
urn i  is  in(  onsideral.)Iy  small  in  comparison.  J>ut  the  fad  still  remains  tbil 
tile  planets  do  <li<lurl)  each  cither  in  varying  (h  grees,  and  the  more  nias?ivo 
'Air  ]»Ianel  the  LTreuter  its  intluence  uj^on  its  neighbors.  Consequently  ani 
•  inversely,  il  we  know  how  much  nne  j»lanet  disturbs  an<>ther,  we  haVL-a 
means  ol  deterniining  the  mass  of  the  intlueneing  bt"ly. 

'V\i\>  detei  iiiination  was  the  ubjecL  ol  Leverrier's  inquiry,  and  lie  l- 
wnrk  \i)  examine  into  the  nintinns  of  the  seven  planets  known  at  the  iK'ii'"i 
when  his  labors  began.  It  is  scarcely  possible  for  any  one,  not  e»>nviTSu!ii 
with  the  delicate  and  intricate  toil  ol'  the  astronomer,  to  appreciate  ili'' 
multiludin(»us  perturbing  cau^e.^  which  in  such  an  investigation  it  be»:offirf 
ne<M.'>sary  to  take  into  account.  Some  idea  may,  however,  be  gained  frun 
ihe  fart  that  in  determining:  the  earth's  motion  around  the  sun — but  i-v 
l»art  of  Ijir,  subject — Leverrier  reviewed  and  discussed  niiie  thousand  di>ljni^ 
•  •bservali«»n-.  '-Our  conclusi«>n  is."  he  says,  referring  to  these,  "that  tlio  ; 
>l.»ervali«ni.s  <d  the  <un  leave  much  to  be  desired,  on  account  of  systomai'' 
'.•rroi'>  alfecting  them  ;  anil  there  is  no  discordance  between  theory  and''-- 
-ervation  whirh  cannot  be  attributed  to  errors  in  observing.  " 

Still.  Ironi  these-  imperlect  data,  he  estimated  the  sun's  ajq^arent  inonthly 
iiisjdacenient>  and  (b'dm-ed  tlierefrom  an  estimate  of  the  distance  ofthc>iit- 
-howitjg  tiiat  the  generally  accepte<l  figures  were  too  large  by  between  ibiw 
Liuvl  four  niiliioiis  of  miles. 

Meanwhile,  by  a  most  careful  analysis  of  all  available  observation? '-t 
/  'ran Us.  Leverriev  \\£vA  suV\^\wv\  \\\\w>v:\^  Uv.vt.  lUat  planet  was  uiuiergoin^' 
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•banco  by  8ome  unknown  body.  Ho  was  in  the  position,  to  borrow 
Proctor's  illustration,  of  an  observer  who,  travolin;^  (««iy)  along  a  canal, 
d  observe  "that  certain  waves,  which  had  long  been  of  a  particular 
joiran  to  grow  larger.  Suppose  that,  struck  by  this,  he  instituted  a 
il  scries  of  measurements  of  their  size,  and  at  last  satisfied  himself  that 
had  increased.  .  .  li\  however,  while  ho  had  satisfieil  himself  by  his 
measurement  that  the  waves  had  really  increased  in  size,  he  had  also 
cd  himself  that  during  his  observations  the  increase  had  reached  its 
xtcnt,  and  had  even  begun  to  give  place  to  a  slow  decrease,  tending  to 
•0  the  original  size  of  the  waves,  he  would  manifestly  have  here  an  in- 
on  which  might  serve  to  tell  him  of  the  very  spot  where  the  disturb- 
l»ad  taken  place."  Something  of  this  kind  had  happened  in  the  case 
j)tune  ;  and  when  l.everrier's  amilysis  of  the  motion  of  Uranus  was 
cd,  it  was  seen  that  the  displacement  had  reached  its  maximum  and 
oginning  slowly  to  decrease.  In  order  to  produce  these  porceptiblo 
•i — and  many  years  were  occupied  in  their  production,  for  it  is  now 
n  that  Uranus  only  completes  his  circuit  in  84  years,  while  Xeptune 
res  IVA  years — Leverrier  assumed  that  another  planet  must  exist;  and 
the  observed  perturbations  of  Uranus,  he  calculated  the  orbit  and  posi- 
f  the  unknown  world.  On  the  1st  of  January,  1847,  six  months  after 
Tier  had  completed  the  calculations,  the  planet  was  found  within  two 
es  of  where  Leverrier  predicted  it  would  appear  on  that  date, 
e  pass  over  the  long  discussion  among  astronomers  as  to  whether 
•rier  or  the  English  observer  Adams  was  the  true  discoverer  of  Xep- 
both  overcame  enormous  mathematical  difficulties,  but  whether 
is  first  conceived  the  existence  of  Xeptune  or  not,  Leverrier  certainly 
St  made  known  the  discovery  to  the  world. 

ic  quite  recent  discovery  of  an  inter-Mercurial  j)lanet,  which  aftcr- 
^  proved  to  be  a  sun  spot,  brought  M.  Leverrior's  investigations  into 
otions  of  Mercury  prominently  forward.  He  long  ago  determined  that 
ovements  of  Mercury  as  observed,  did  not  accord  with  those  calculated. 

result,"  he  saj's,  "  naturally  filled  us  with  inquietude.  ..  .  Long 
passed,  and  it  was  only  in  1851)  that  wo  succeeded  in  unraveling  the 
of  the  peculiarities  recognized."  There  exists,  he  states,  in  the  neigh- 
od  of  ^lercury,  doubtless  between  the  planet  and  the  sun.  some  matter 
t  undiscovered  ;  but  whether  it  consists  of  one  or  more  small  planets 
ler  minute  asteroids,  or  even  of  cosmical  dust,  he  does  not  positivelj" 
.    The  present  opinion  is  that  the  meteoric  and  cometic  matter  exist- 

the  sun's  neighborhood  in  enormous  quantities,  produces  the  portur- 
is  of  Mercury;  but  Leverrier  clung  to  the  belief  in  Vulcan,  and 
estcd  the  most  intense  interest  in  every  alleged  discovery  of  that 
When  Lescerbault  believed  that  ho  had  found  the  inter-Mercurial 
,  Leverrier  was  one  of  the  first  to  abruptly  present  himself  and  to 
id  how  the  discoverer  had  dared  "to  commit  the  grave  offence  of  keep- 
)ur  observation  secret  for  nine  months.    I  warn  you,"  he  coutvw>\^^., 
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*  thttt  1  have  coine  here  with  the  intention  of  doing  justice  to  your  preten 
sions;"  and  then  he  examined  Lescerbault's  primitive  apparatus;,  croi*^ 
questioned  him  sharpl}*,  and  finally  departed,  overwhelming  the  supposeJ 
discovery  with  his  con^cratulations.  How  Liais  upset  his  discoverv  bv 
showing  the  imaginary  Vulcan  to  be  a  sun-spot  is  well  known  :  and  a  rep^ 
tition  of  similar  experience  recently  is  suid  to  have  left  the  great  astronomer 
disappoined  and  unhappy. 

Loverrier  rt  examination  of  the  motion  of  Venus  resulted  in  tableiJ  ^^f 
wonderful  accuracy.  He  study  of  the  motions  of  Mars  revealed  the  inflnenw 
on  that  planet  of  the  asteroid  zone.  Summing  up  his  work,  Prof  Proctor 
says:  ''Beyond  question  he  has  deduced  from  the  observed  motions  of  tiw 
planets  all  that  at  present  can  be  de<luced  as  to  the  masses  of  the  dilferent 
known  and  unknown  part<  of  that  complex  system  which  occupies  the i*pa(t 
ruled  over  by  the  sun." 

In  1853,  M.  Leverrier  became  Director  of  the  Observatory  in  Paris,  wbici 
post  he  occupied  until  1S70.  when  he  resigned,  but  in  1872  he  resumed  hi* 
duties,  which  he  has  since  continued.  He  took  the  greatest  interest  iutbe 
large  telescope  recently  elected  at  the  observator3%  *'It  comes  nonet* 
soon,'*  he  replied  coldly,  when  congratulated  on  its  completion ;  and  belt, 
once  ^et  to  work,  hoping  hy  its  aid  to  settle  the  question  of  the  inter-Mar- 
curial  planet.  His  labors  were  severe,  his  rest  broken.  The  taskwasUW 
much  for  a  man  sixty-six  years  of  age,  whose  life  had  been  one  of  incesgirt, 
tiOil,  and  he  sank  under  it.    His  death  occurred  on  September  23, — Sc>entiii 


AMATEUR  OBSERVATIONS  OF  THE  NOVEMBER  METEORS 

On  the  13th  and  14th  days  of  November,  the  earth  makes  its  annaal 
passage  through  the  second  of  the  great  meteor  belts  which  intersect  its 
orbit.  The  thickness  of  this  bolt  at  its  thickest  part  is  estimated  byProt 
Proctor  at  some  100,000  miles,  and  it  is  supposed  that  the  denser  portion c< 
the  system  or  '-gem  of  tho  meteor  ring"  contains  at  least  one  hundre-l 
thousand  million  meteors.  These  however,  Herschel  has  calculated  to 
extremely  small,  rarely  exceeding  a  few  ounces  in  weight.  It  has  farther 
been  detei  mined  that  the  November  meteors  mostly  radiate  Irom  thecoc- 
stellation  Leo,  and  the  aphelion  of  their  orbit  is  somewhat  ])eyond  tb* 
jjlanet  Uranus. 

Late  investigations  have  pointed  to  the  identity  of  the  orbit  of  somef>f 
the  comets  with  the  orbits  of  different  groups  of  meteors.  The  path  of  ik' 
meteors,  for  example,  which  are  usually  seen  from  August  9  to  1-4, coincide 
with  that  of  the  bright  comet  of  1862,  and  both  Peters  and  Schiparelli io* 
<lependently  discovered  some  time  ago  that  Tempel's  comet  of  1866— ab(Kit 
visible  onl}' with  the  telescope — has  elements  which  may  be  regarded** 
ahfioluto]}'  identical  with  those  of  the  November  belt.    It  is  not  definitely 
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wn  however,  what  connection  existn  between  the  comets  and  the  meteors, 
igh  it  appear*!j  that  the  latter  have  paths  as  eccentric  as  those  of  the 
etic  orbits,  and  hence  it  is  deduced  that  the  earth  encounters  no  less 
1  56  meteor  systems,  thus  affording  proof  that  the  total  number  of  theso 
x^ms  in  the  universe  must  be  estimated  by  billions. 

It  will  readily  be  seen  that  a  knowledge  of  the  elements  of  the  paths 
•ribed  by  the  meteors  is  of  considerable  astronomical  importance, 
ilo,  as  already  stated,  the  general  direction  or  radiation  is  from  the 
3tellation  Jjeo,  it  has  been  observed  that  often  on  the  same  night  many 
inct  centers  of  radiation  may  be  traced.  It  is  by  the  determination  of 
te  centers  that  the  elements  above  referred  to  maj*  be  calculated.  Then 
comparing  the  results  with  the  elements  of  the  orbits  of  known  comets, 
2Comes  possible  to  discover  which  comets,  by  rupture,  according  to  one 
>ry,  probably  gave  rise  to  the  various  groups  of  shooting  stars.  Hence 
*rvations  made  with  the  naked  e3'e,  which  fix  the  exact  point  in  the 
wens  whence  the  meteors  appear  to  radiate,  may  prove  of  value. 
[  t  is  necessary  first  to  note  the  region  of  the  heavens  M'hence  the  meteors 
car,  an<l  then  speciall}'  to  observe  those  bodies  which  seem  to  have  the 
-test  trajectories.  Thesy  will,  of  course,  be  the  ones  nearest  the  center 
adiation,  and  in  this  way  the  location  of  the  latter  can  bo  quite  accu- 
ly  determined.  Look  also  for  a  pale  light  something  similar  to  the 
>ra,  which  is  often  present  about  the  radiating  point.  It  is  also  useful 
ote  the  color  and  brillianc}'  of  the  meteors.  The  latter  may  be  esti- 
cd  by  comparison  with  Jupiter  and  Venus,  the  brilliancy  of  these  plan- 
being  taken  as  the  maximum.  If  the  meteors  leave  a  trail  behind  them, 
t  the  fact,  and  also  observe  how  long  the  trail  remains  visible  after  the 
disappears,  also  whether  it  has  anj-  backward  motion.  A  field  glasr* 
'  be  advanlageousl}'  employed  to  recognize  any  special  peculiarities  of 
trail.  These  observations,  if  carefully  made,  will  be  accepted  at  any 
onomical  observatory.  Meteors  also  appear  from  the  27th  to  the  29th  of 
'ember,  and  from  the  (>th  to  13th  of  December,  but  not  in  such  numbers 
pon  the  above  mentioned  dates. — Scientinc  American. 


The  Satellites  of  Maus. — Since  our  article  on  this  subject  was  in  type, 
liavo  received  the  following  note  from  iJr.  Hobert  Ileyburn,  of  Wash- 
ion,  D.  C. :  In  the  recent  accounts  of  the  discovery  of  the  satellites 
lars,  we  have  not  seen  any  reference  to  the  curious  fact  of  the  announce- 
it  of  their  existence  by  Dean  Swift  in  his  celebrated  satire,  *A  Voj-ago 
^aputa,'  published  in  1726.  It  mtxy  be  found  in  the  third  chapter  of  that 
k,  and  reads  as  follows  :  *  The}-  have  likewise  discovered  two  lesser 
'8  or  satellites  which  revolve  about  Mars,  whereof  the  innermost  is  dis- 
-  from  the  primary  planet  exactl}'  three  of  his  diameters,  and  the  outcr- 
five  ;  the  former  revolves  in  the  space  of  ten  hours,  and  Vjl\.\.<5ix 
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twenty-one  and  a  half,  so  that  the  squares  of  their  periodical  times  are  verr 
near  in  the  same  proportion  with  the  oabes  of  their  distance  from  the  ten- 
ter of  Mars,  which  evidently  shows  them  to  be  governed  by  the  same  law 
of  gravitation  that  influences  the  other  heavenly  bodies.'  I 
'•This  was  expressly  written  to  cast  ridicule  upon  the  astronomers  of  b* 
day,  and  now  about  one  hundred  and  fifty  years  aflt<»rwards  it  beocnaes 
numbered  among  the  established  fai!ts  of  science.  " — Bosfon  Jourtial  of  Chna- 
Utry. 


SOLAR  SYSTEMS  OTHER  THAN  OUR  OWN. 

We  know  a  great  number  of  stars  which  are  accompanied  by  smaller 
stars,  moving  around  them  like  the  earth  around  the  sun.  The^e  systens? 
which  are  now  numbered  by  hundreds,  have  been  so  carefully  observed tlisl 
wo  have  been  able  to  calculate  the  orbits  and  periods  of  the  planets,  brillial 
or  opaque,  which  compose  them. 

It  is,  then,  no  longer  on  mere  hypothesis  that  we  can  speak  ofV«olar!j«' 
tems  other  than  our  own,  but  with  certainty,  since  we  already  knowagrtit 
number,  of  every  order  and  of  every  nature.    Single  stars  should  beconsiJ- 
ered  as  suns  anologaus  to  our  own,  surrpunded  by  planetary  worlds.  Doolfc 
stars,  of  which  the  second  star  is  quite  small,  should  be  placed  in  theiaw 
class,  for  this  second  star  may  be  an  opaque  planet  reflecting  only  the  ligh 
of  the  large  one,  or  a  jilanot  still  giving  out  heat  and  light.    Double  stiff 
of  which  the  two  componenls  give  the  same  brightness  are  corabi nations cT 
two  suns  around  each  of  which  may  gravitate  planets  invisible  from  to 
distance;  these  are  worlds  absolutely  different  from  those  of  our  systein,fof 
they  are  lighted  up  by  two  suns,  sometimes  siitiultaneous,  sometimes  suck*- 
sive,  of  diftercnt  magnitudes,  according  to  the  distances  of  these  planel?  fwfl 
each  of  them  ;  and  they  have  double  years,  of  which  the  winter  is  warmed 
by  a  supplementary  sun,  and  double  days  of  which  the  nights  are  illuiniitf- 
ted.  not  only  by  moons  of  different  colors,  but  also  by  a  new  sun,  a^unrfi 
night. 

Those  brilliant  points  which  sparkle  in  the  midnight  sky,  and  wbiA 
have,  during  so  many  ages,  remained  as  niysteries  in  the  imagination  of  otf 
lathers,  are  therefore  veritable  suns,  immense  and  mighty,  governing.  i» 
the  parts  of  space  lighted  by  their  splendor,  systems  different  from  that  ^ 
which  we  form  a  part.  The  sky  is  no  longer  a  gloomy  desert;  its ancieit 
solitudes  have  become  regions  peopled  like  those  in  which  the  earth  is  lo* 
ted  ;  obscurity,  silence,  death,  which  reigned  in  these  far-off  distances. hafl 
given  place  to  light,  to  motion,  to  life  ;  thousands  and  millions  of  sunj  po« 
in  vast  waves  into  space  the  energy,  the  heat,  and  the  diverse  undalaliotf 
which  emanate  from  their  tires.  All  these  movements  follow  each  otber.i^^ 
terfere,  contend, or  harmonize,  in  the  maintenance  and  incessant  developm** 
of  universal  life.— -Cam i He  Flammarion,  in  Popular  Science  Jlonihl\j  ^ 
November. 
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PiioTOOBAi»HV  Applied  to  Astroxomv. — 31.  Cornu  has  dovised  an  im- 
vcd  system  of  astronomical  photograph}-,  tho  peculiarity  of  this  method 
sir^ting  in  the  fact  that  it  does  not  require  any  special  instrument,  any 
scope,  and  may  at  once  be  adopted  for  photographieal  observation  By 
ans  of  a  purel}-  mechanical  arrangement,  which  does  not  at  all  affect  the 
ical  qualities  of  the  instrument;  the  two  lenses  which  compose  the  ob- 
;ivo  have  merel}'  to  bo  separated  to  an  extent  depending  on  the  nature  of 
i;la*»t5e.s,  but  rarely  exceeding  one  and  a  half  per  cent,  of  the  focal  din- 
co.  This  operation  shortens  the  distance  about  six  to  eight  per  cent, 
^ory  and  experience  prove  that  the  original  achromatism  of  the  visible 
H  is  transformed  into  achromatism  of  the  chemical  rays,  which  is  neces- 
i  to  the  ])crfection  of  photographic  images.  Direct  and  precise  measure- 
it  has  shown  that  this  slight  separation  of  the  glasses  does  not  cause 
•  aberration  in  the  images,  which,  of  course,  is  an  essential. 
This  method,  it  is  stated,  has  succeeded  perfectly  at  the  Paris  observatory, 
h  the  large  equatorial,  the  objective  of  which  is  about  15  inches  in  aper- 
e  and  about  29  feet  in  focal  distance.  /By  a  very  simple  arrangement  the 
BSCS  can  be  separated,  and  the  instrument  mixy  be  employed  for  optical 
ivell  as  photographic  observations.  The  photographic  adjustment  does 
.  present  any  inconvenience  in  the  observation  of  faint  stars,  M.  Cornu 
liDg  that  he  easil}'  observed  Uranus  and  at  least  one  of  his  satellites 
.hout  re-establishing  optical  achromatism.  At  the  principal  focus  of  this 
trument  are  obtained  direct  photographic  images  of  the  sun  and  of  the 
on,  measuring  nearly  3.42  inches  in  diameter — images  which  might  bo 
ily  magnified  by  means  of  the  eye-piece  so  as  to  give  negatives  of  more 
Q  39  inches  in  diameter. 


A  New  Instrl'mknt  for  Science. — There  is  now  in  operation  in  the  lab- 
tory  of  Central  University,  Richmond,  Ky.,  says  the  Louisville  Courier- 
rnaly  an  interesting  apparatus  that  records  in  a  beautiful  manner  the 
:ion  of  the  earth  in  its  hourly  progress  through  space.  It  is  the  invention 
?rof.  T.  W.  Tobin.  The  principle  upon  which  the  instrument  is  formed 
hat  a  delicatel}'  constructed  pendulum  will  continue  to  oscillate  in  the 
ic  direction  as  started,  and  preserving  that  plane,  mark  the  movement 
.he  earth  beneath  it.  The  principle  was  demonstrated  by  Foucault»  a 
lilosopher,  in  1851,  was  verified  in  Boston  at  the  Bunker  Hill  monument, 
lastly  again  at  Yale  College.  The  apparatus  hitherto  employed  has  been 
iborsome,  and  the  results  obtained  somewhat  vague.  The  experiments, 
ertheloss,  bear  historical  interest,  and  are  related  in  modern  text-books 
physics.  It  has  devolved  on  Kentuck}-  to  furnish  the  scientific  world 
h  a  finished  and  mathematical  demonstration  of  this  beautiful  phenome- 
,  together  with  the  apparatus  for  producing  the  result  so  as  to  be  proved 
I  school-room  or  laboratory.  The  instrument  is  about  six  feet  high,  con- 
ing of  an  iron  tripod  and  delicate  pendulum.    There  is  an  indoK 
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to  the  upper  portion  of  the  pendalum,  and  when  the  pendulam  is  started 
this  is  perfectly  still.  In  six  minutes  the  earth's  motion  becomes  apparent, 
and  the  needle  shows  about  one  degree  of  deviation.  In  one  hoar  the 
movement  is  so  marked  that  the  distance  traversed  by  the  earth  maybe 
estimated  from  its  data.  The  pendulum  is  of  such  delicate  construction  that 
it  will  remain  in  motion  for  twelve  hours,  and  yet  may  be  retarded  or  eTen 
stopped  by  blowing  upon  it. 


MEDICINE. 


CONSUMPTION  A  DISEASE  OF  IN-DOOR  LIFE. 

Among  the  natives  of  Senegambia  pulmonary  a  ections  are  not  only 
nearly  but  absolutely  unknown ;  yet  a  single  year  passed  in  the  over-crowd- 
ed man-pens  and  steerage-hells  of  the  slave-trader  often  sufficed  to  develop  the 
disease  in  that  most  virulent  form  known  as  galloping  consamptiou ;  and  the 
brutal  planters  of  the  Spanish  Antilles  made  a  rule  of  never  buying  an 
imported  negro  before  they  had  "tested  his  wind,"  i.  e.,  trotted  him  up  hill 
and  watched  his  respirations.  If  he  proved  to  be  "a  roarer,"  as  turfmen 
term  it,  they  knew  that  the  dungeon  had  done  its  work  and  discounted  hi* 
value  accordingly.  "If  a  perfectly  sound  man  is  imprisoned  for  life,"  say* 
Baron  d'Arblay,  the  Belgian  philanthropist,  "his  lungs,  as  a  rule,  will  first 
show  symptoms  of  disease,  and  shorten  his  misery  by  a  hectic  decline,  unlegfr 
he  should  commit  suicide." 

Our  home  statistics  show  that  the  percentage  of  deaths  by  consumption 
in  each  state  bears  an  exact  proportion  to  the  greater  or  smaller  number  of 
inhabitants  who  follow  in-door  occupations,  and  is  highest  in  the  factory 
districts  of  New  England  and  the  crowded  cities  of  our  central  States.  In 
Great  Britain  the  rate  increases  with  the  latitude,  and  attains  its  maximnm 
height  in  Glasgow,  where,  as  Sir  Charles  Brodie  remarks,  windows  are 
opened  only  one  day  for  every  two  in  Birmingham,  and  every  three  and  a 
half  in  London  ;  but  going  farther  north  the  percentage  suddenly  sicks 
from  twenty-three  to  eleven,  and  even  to  six,  if  we  cross  the  fifty-seventh 
parallel,  which  marks  the  boundary  between  the  manufacturing  counties 
Central  Scotland  and  the  pastoral  regions  of  the  north. 

It  is  distressingly  probable,  then  to  say  the  least,  that  consumption,  that 
most  fearful  scourge  of  the  human  race,  is  not  a  "mysterious  dispensation 
of  Providence,"  nor  a  "product  of  our  outrageous  climate,"  but  the  direct 
consequence  of  an  outrageous  violation  of  the  phywical  laws  of  God. — Pr. 
Felix  L.  Oswald,  in  Popular  Science  Monthly  for  Isovember. 
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Chlorate  op  Potash  in  Diphtheria. — The  following  is  a  summary  of  an 
interesting  article  by  Dr.  A.  Seeligmuller,  of  Halle,  Prussia,  contributed  to 
the  London  Medical  Times  and  Gazette  : 

(1.)  The  chlorate  of  potash  administered  in  a  saturated  solution  (five 
per  cent.)  has  a  specific  effect  on  diphtheria. 

(2.)  It  must  be  given  in  a  solution  of  ten  grammes  in  two  hundred 
c^rains  of  distilled  water,  without  adding  any  syrup  or  any  other  substance 
to  ameliorate  the  taste. 

(3.)  This  solution  is  to  bo  ordered  to  infants  under  three  years  at  half 
a  spoonful,  to  older  ones  at  a  whole  spoonful,  every  two  hours  (if  the  malady 
is  very  grave,  every  hour);  at  first  day  and  night  without  interuption. 

(4.)    This  internal  medication  alone  will  suffice  in  all  cases. 

(5.)  The  saturated  solution  of  chlorate  of  potash  exercises  (a)  a  topical 
action  and  (6)  a  general  one  on  the  diphtheritic  process:  (a)  a  topical  one, 
as  a  mild  cautery,  and  by  separating  the  diphtheritic  pseudo-membranes 
from  their  basement  membranes ;  (b)  a  general  one,  supplying  the  oxygen 
withdrawn  from  the  blood  corpuscles  by  bacteria  and  destroying  these  or- 
ganisms. 

(G.)  Caution  is  required  lest  the  saturated  solution  may  act  danger- 
Qosly  on  heart  or  digestion.  When  such  symptoms  occur,  the  administra- 
tion must  be  suspended. — Boston  Journal  of  Chemistry. 


Citric  Acid  in  Diphtheria. — Dr.  Caspari  states  in  a  German  medical  i' 
journal  that  he  has  treated  successfully  more  than  forty  cases  of  diphtheria  i 
by  using  locally  (with  the  spray  and  brush)  slightly  diluted  citric  acid.  ^ 
Several  of  these  cases  had  resisted  treatment  by  salicylic  and  carbolic  acid.  ; 
Appropriate  constitutional  treatment  was,  of  course,  combined  with  the 
local. — Boston  Journal  of  Chemistry.  I 


For  Rheumatism. — A  physician  in  New  York  city,  long  a  patron  of  the  i 

Journal,  sends  us  the  following  formula:  | 

H    Iodide  of  potassium  ^  iss.  ' 

Tinct.  Colchicum,   I 

Syrup  rhei  aa  5  i.  j 

Water  5  ss.  i 

M.  Sig.  Toaspoonful  every  three  hours.  | 


Anodyne  Enema. — Chloroform  one  to  two  grammes  (a  quarter  to  half  a 
drachm),  powdered  gum  acacia  eight  grammes,  the  3'olk  of  one  egg,  and 
water  125  grammes.  This  is  Dr.  Aran's  lavement  ca  I  ma  nt,  iniandiid  to  be 
used  whenever  pain  has  to  be  subdued,  and  especially  in  hepatic  or  ne- 
phritic colic,  cystitis,  etc.  Camomile  tea  or  decoction  of  poppy-heads  may 
be  used  in  place  of  the  water. 
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ON  THE  LAWS  OF  DIGITAL  REDUCTION. 
BY  JOHN  A.  RYDER. 

At  a  rocont  meeting  of  the  Philadeliihia  Academy  I  called  attention 
.everal  facts  bearing  upon  an  explanation  of  digital  reduction.  It  was  sug- 
jested  that  the  fact  of  the  number  of  toes  being  least  wherever  mechanical 
itrains  were  greatest  and  impacts  most  frequent  and  most  scvcro  might  be 
•egarded  as  an  effect  of  buch  increased  intensity  of  strains.  To  make  thi? 
onclusion  appear  valid  it  was  only  necessar}'  to  refer  to  the  foot-structuK 
>f  the  different  orders  of  the  class  of  mammals. 

It  ma}'  be  observed  that  among  the  primates  the  only  creature  having 
iuy  one  toe  greatly  augmented  in  size  and  strength  is  man  ;  hero  it  is  the 
;reat  one,  or  the  first  of  anatomists.  Its  whole  structure,  especially  thear- 
iculation  with  the  carpus,  calls  to  mind  the  condition  of  things  found  to 
3xist  in  the  groups  which  have  undergone  the  most  modification  in  the 
structure  of  the  feet,  namely,  the  ungulates  or  hoofed  animals,  kangarotti, 
and  jumping  mice.  The  calibre  of  its  distal  elements  is  greatly  increased, 
while  the  ento-cunciform  and  navicular  are  greatly  flattened  or  modified 
in  the  same  way  as  the  magnum  and  unciform  of  the  mauus  and  the  raid- 
die  and  ecto-cuneiforms  of  the  pes  are  in  man}-  ungulates,  or  as  is  the  cu- 
boid in  the  kangaroos. 

In  ungulates  the  third  and  fourth  toes  become  functional,  the  second  and 
'  fifth  either  disappearing  or  else  assuming  the  office  of  lateral  supportfl.  In 
the  jumping  mice  {Dipodidiv)  the  second,  third  and  fourth  of  the  hind  feet 
'  are  the  functional  ones;  in  one  species  three  toes  are  all  that  remain;  in 
!  another  with  four  the  fifth,  a  rudimentary  one,  does  not  reach  the  earth; 
and  in  another  species  with  five  the  first  and  fifth  toes  are  rudimentary.  In 
these  three  animals,  then,  of  one  family  and  only  generically  separable  by 
the  difference  in  the  number  of  toes,  we  have  a  case  in  living  animals  re- 
sembling the  *'demonstrative  evidence"  of  Prof.  Huxley  drawn  from  fossil 
horses'  toes,  which  so  far  as  the  necessity  for  time  is  concerned  shows  thit 
creatures  of  almost  identically  the  same  habits  and  structure  may  bo  cotem- 
poraneous,  yet  differing  widely  in  the  number  and  length  of  the  hind  toe*. 
It  indicates,  it  seems  to  us,  that  toe  modification  goes  on  at  greatl}'  varying 
rates.  In  the  kangaroos  the  fourth  and  fiiflh  toes  of  the  hind  foot  aremoj'l 
strongly  developed,  while  the  second  and  third  are  atrophied  and  used  only 
to  cleanse  the  fur.  It  may  be  noted  here,  also, that  the  toes  of  the  forefoot 
of  the  kangaroo  remain  entirely  unmodified,  and  much  the  same  as  is  tbo 
case  in  the  jumping  mice,  for  the  reason  that  the  strains  are  more  equally 
distributed. 
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The  Chrysochloris  amongst  moles  offers  an  instance  where  the  digital  re- 
duction has  taken  place  in  the  anterior  extremity,  where  also  the  mechani- 
cal Rtrains  are  most  frequent  and  severe.  The  same  fact  is  observed  in 
("yclothuruSy  a  little  South  American  arboreal  ant-eater,  where  but  two  func- 
tional toes  remain  upon  the  fore  foot.  In  the  great  ant-bear  (^Myrmecopha* 
fja^.  the  third  digit  of  the  manus  is  the  strongest,  the  others  evidently  un- 
dergoing reduction,  while  the  former  is  being  constantly  augmented  by  the 
strainj^  to  which  it  is  subjected  in  obtaining  insect  prey. 

The  Jiloths  of  both  recent  and  extinct  groups  furnish  an  instance  where 
the  number  of  toes  has  been  reduced  from  the  typical  number  five  to  as  few 
as  two  in  one  pair  of  extremities  in  the  living  Cholcepus,  The  digits  also  in 
recent  species  are  of  about  equal  length,  which  cannot  be  said  of  the  extinct 
terrestrial  species,  where  in  some  cases  (Mylodon  and  Megalonyx)  considera- 
ble inequality  existed.  The  equality  in  existing  species  is  no  doubt  due  to 
the  equality  of  tractile  strains  upon  each  one  of  the  digits,  owing  to  the 
peculiar  method  of  climbing  and  hanging  to  the  limbs  of  trees  by  the  great 
hook-like  claws. 

The  frequent  reduction  in  the  number  of  toes  in  the  foot  before  it  com- 
mences in  the  hand  is  seen  in  the  carniverous  groups  Felidce  (cats)  and  Ca* 
nidw  (dogs),  in  odd-toed  angulates,  in  the  swift-foot  terrestrial  Rodent iayViXi A, 
universally  amongst  such  animals  as  perform  locomotion  entirely  by  leap- 
ing  with  the  hind  feet,  as  the  kangaroos  and  jumping  mice.  Upon  this 
point  it  may  be  observed  that  these  creatures  all  more  or  less  decidedly  leap, 
or  else  pitch  the  body  through  space  in  running,  mainly  by  means  of  the 
hind  limbs.  The  effect  of  this  unequal  distribution  of  strains  has  shown 
itself  in  the  hypertrophy  of  certain  digits  and  their  consequent  specializa- 
tion at  the  expense  of  the  atrophy  of  the  others.  The  direction  in  which 
growth  force  is  manifested  is  here  determined,  as  it  is  determined  in  all 
kinds  of  work  or  exercise,  by  tfce  increased  development  of  parts  most  ex- 
ercised, and  shows  that  the  claims  of  a  certain  surgeon,'who  is  said  to  have 
been  able  to  tell  the  occupation  of  tradesmen  by  inspecting  the  development 
of  the  muscles  upon  the  body,  are  not  without  foundation.  Two  ca.se8  of 
this  kind  have  fallen  under  my  own  observation,  one  ^n  the  person  of  a  car- 
penter and  another  in  that  of  a  blacksmith. 

It  may  bo  well  to  note  in  this  place  that  itian,  the  only  primate  whose 
feet  serve  exclusively  for  purposes  of  locomotion,  belongs  to  the  foregoing 
cla^s.  The  outer  toes  in  man  are  weaker,  shorter  and  less  developed  than 
in  any  of  the  higher  apes,  and  what  may  eventually  bo  the  fate  of  these 
outer  toes,  rf,  as  many  do,  he  keeps  on  wearing  shoes  that  a  savage  would 
not  wear  for  a  single  hour,  combined  with  the  structure  now  admirably 
conditioning  a  gradual  reduction,  only  our  descendants  will  be  able  to  de-! 
termine  a  thousand  years  hence.  I 

The  lines  of  bones  through  which  strains  have  been  directed  are  in  somoj 
way  determined  by  the  uses  which  the  feet  serve  in  the  life  of  the  animal 
and  its  ancestral  series.  This  is  supported  by  t\\e  itxci\.  WvvA.  \\\^ 
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OTcrcomo  are  equally  djfftribalcd  amongst  uU  ibe  dibits  there  jr?  niri  v 
uny  special iMtioD  of  torn.  In  aquatici  marine,  and  arborciil  animab  \ut 
dktribution  of  atrains  ib  comparatlroly  equal,  and  I  now  call  to  mind  bm 
s  verj  few  exceptions  tn  thm  rule,  which  is  but  slightly*  affected  by  evcii 
theMe*  One  case  h  th©  Ci/clofhurm,  where,  however,  the  hind  foot  and  tail 
are  modified  into  grasping  organs,  leading  tho  great  pair  of  claws  in  from 
Ibr  the  purpose  of  tearing  up  the  bark  a*id  getting  into  crevices  in  s^ar*?b 
Ing  for  insects.  The  Dendrolagus,  or  tree  kangaroo,  is  another  iostance.btii 
hor©  tlio  descent  from  the  terrestrial  kangaroos  is  too  obvious  to  reqairt 
discussion.  In  studying  the  foa&il  kangaroos  Professor  Owen  DOticed  ihti 
tile  fur-claws  were  not  as  rudimentary  as  in  the  living  species,  showing  tbil 
at  one  time  there  was  a  more  uniform  distribution  of  (^traius  than  now* 

Among  fossoriat  animals  it  is  usual  to  find  the  elaws  and  loos  well  cl^ 
veloped  upon  the  fore  limbs  ]  this  is  so  in  the  moles,  armadillos,  reccDt  ami 
fossil,  and  in  the  Geom^idtv,  or  gophers,  where  the  dititributioti  of  atrMiusi* 
very  unequal  in  respect  to  the  fore  and  hind  pairs  of  limhe4.  So,  too,  in  tlie 
group  in  which  man  has  been  included,  where  the  strains  &ro  greatest  opoB 
the  hind  pair,  as  in  animal  that  run  rapidly  or  are  capable  of  making  great 
lejips,  like  dogs,  cats,  rabbits,  tapirs,  cavies,  or  guinea  pigs* 

It  seems  to  us  the  most  canvtneing  proof  of  the  doetrino  of  doseect 
find  man  an  instance  of  the  same  kind  of  specialisation  determtned  by  tkf 
manner  ot  the  distribution  of  strains  as  is  so  often  found  among  the  Imts 
groups,  sueh  as  the  horses,  eloths,  jumping  micej  and  eveu-ioed  unguliii^ 
V©  would  not  pat  him  in  respect  to  foot-structure  among  the  true  plarnl- 
grades,  for  unlike  them  the  elements  of  the  digits  are  not  uniformly  of  tlit 
aame  strength  and  calibre.  Ho  might  be  somewhat  clumsily  called  ii 
inequi digitate  plantigrade* 

^'ow  as  to  theostefilogical  side  of  the  question  :  in  man  tho  bones  throw^ 
which  the  Itno  of  greatest  mechanical  strain  passes  aro  the  first  digit,  colo- 
euneiforra,  navicular,  calcaneum,  and  astragalus.    In  the  horse  thij 
paeses  through  the  third  digit,  external  cuneiform,  navicular,  astragalus^ia^ 
calcaneum  in  the  hind  foot ;  through  the  third  digits  magnum,  scaphoid. miJ 
lunar  in  tho  fore  foot.     In  the  kangaroo,  through  the  fifih^  but  mMj 
through  tho  fourth  digit,  tho  cuboid^  calcaneum,  and  astragalus  in  the  biad 
foot*    It  will  be  fioticcd  also  that  in  the  highest  member  of  the  highest  tjrujp 
it  is  the  tirst  digit  that  is  specialized  ;  in  the  intermediate  groups  tbut  ibi 
intermediate  digits  are  specialized ;  that  next  to  the  very  lowest  group  iti* 
'the  fourth  digit;  and^  further,  that  there  are  corresponding  choias  *^ | 
epccialized  bones  whiuh  receive  and  distribute  the  strains,* 
The  following  summary  and  conclusions  are  offered : 
1,    That  the  mechanical  force  used  in  locomotion  duirng  the  stru- 
existence  has  determined  tho  digits  which  are  now  performing  thr  , 
function  in  such  groups  as  have  undergone  digital  reduction. 

^  It  Qjsiy  ht  iH  v#U  to  twlft  that  bifdfl  h^Uug  in  the  e^tn^inf  of  t/pe«  wHli:h  have  nnAtfpt^r4^ti 
K5flu*^tioii,   The  a.%trkli»  for  obTluus  rcfl»ojj.n,  in  tbe  ^itrtoi^^    Atuoug  fepillea,  lurileB  tnd 
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2.  That  whore  the  distribution  of  mechanical  strains  has  been  alike  upon 
all  the  digits  of  the  manus  or  pes,  or  botb,  they  have  remained  in  a  state  of 
approximate  uniformity  of  development. 

3.  It  is  held  that  these  views  are  Lamarkian  and  not  Darwinian,  that 
is,  that  they  more  especially  take  cognizance  of  mechanical  forces  as  muta- 
ting factors  in  evolution,  in  accordance  with  the  doctrine  of  the  correlation 
offerees, —  The  American  Naturalist. 


THE  BRAINS  OF  CRIMINALS- 

In  a  recent  issue  we  published  a  very  interesting  letter  from  our  Vienna 
correspondent,  in  which  a  brief  summary  was  given  of  Prof.  Benedict's  re- 
searches on  the  brains  and  skulls  of  criminals.  The  subject  is  an  important 
one,  both  from  a  physiological  and  a  psychological  point  of  view,  and  it  is  to 
be  hoped  that  more  extended  and  more  precise  inquiries  will  be  made  upon 
it,  for  the  results  which  Dr.  Benedict  has  obtained,  though  very  important, 
are  not  sufficiently  numerous  to  warrant  any  large  induction.  Up  to  the 
prescLt  time  Dr.  Benedict  has  examined  the  brains  of  sixteen  criminals,  all 
of  which,  on  comparison  with  the  healthy  brain,  he  finds  to  be  abnormal. 
Not  only  has  ho  found  that  these  brains  deviated  from  the  normal  type,  and 
approach  toward  that  of  lower  animals,  but  he  has  been  able  to  classify 
them,  and  with  them  the  skulls  in  which  they  are  contained,  in  three  cate- 
gories. These  consist  in  (1)  absence  of  symmetry  between  the  two  halves 
of  the  brain  ;  (2)  an  excessive  obliquity  of  the  interior  part  of  the  brain  or 
skull — in' fact  a  continuation  upward  of  what  we  term  a  sloping  forehead; 
(3)  a  distinct  lessening  of  the  posterior  part  of  the  skull  in  its  diameter,  and 
with  it  a  diminution  in  size  of  the  posterior  cerebral  lobes,  so  that,  as  in 
the  lower  animals,  they  are  not  largo  enough  to  hide  the  cerebellum. 

In  all  these  peculiarities  the  criminal's  brain  and  skull  are  distinctly  of 
a  lower  type  than  those  of  normal  men,  and  the  interesting  question  arises, 
how  far  are  the  evil  acts  of  the  criminal  to  be  attributed  to  this  retrograde 
development.  Dr.  Watts  can  pardon  the  vicious  propensities  of  "bears  and 
lions,*'  on  the  ground  that  "God  had  made  them  so."  If  he  had  foreseen 
these  new  inquiries  he  might  have  felt  less  hopeful  when  he  bade  his  readers 
not  to  "  let  their  angry  passions  rise."  The  result  of  Dr.  Benedict's  re- 
searches, if  confirmed  by  further  examinations,  will  do  much  to  shake  many 
beliefs  now  firmly  fixed. — London  Examiner.  | 
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SCIENTIFIC  MISCELLANY. 


EXPLOSION  OF  STEAM  BOILERS 

BY  JOHN  W.  HILL,  M.  E., 
A  member  of  the  American  Society  of  CiTil  EngiDeerf. 

The  alarming  frequency  of  explosions,  especially  in  the  rural  districts, 
demands  that  the  attention  of  State  Legislatures  be  directed  to  a  speedy 
solution  of  the  important  problem  of  safety  in  the  use  of  steam  boilers.  Ut 
interest  of  the  public  in  a  proper  system  of  inspection  of  steam  boilerail' 
rapidly  developing,  and  the  necessity  of  such  a  surveillance  of  the  raanofM-' 
lure  and  operation  of  this  eminently  useful  and  dangerous  adjunct  of 
civilization,  as  will  reduce  explosions  to  a  minimum,  is  probably  felt  by  iH 
however  remotely  interested  in  steam  machinery. 

What  is  required  is  the  appointment  of  a  Board  of  Inspectors  in  eveqr 
State,  to  investigate  and  report  upon  every  explosion,  as  well  as  to  pursue 
a  rigid  system  of  inspection  of  the  construction  and  use  of  steam  boilers. 

Whilst  it  is  not  imagined  that  such  a  Board  could  enter  upon  their  daUe» 
sufficiently  charged  with  information  to  prevent  all  explosions  in  thofatintil 
their  association  with  work  from  year  to  year,  and  by  frequent  exchanged 
views  with  other  simihir  Boards,  would  presentl}'' expand  and  develop  their; 
knowledge  in  a  manner  not  to  bo  attained  by  other  processes. 

Jt  appears  to  the  writer  that  the  appointment  of  an  engineer  with  a  selected 
corps  of  assistants,  to  inspect  all  boilers  now  in  use  and  recommend  legal 
measures  for  the  prevention  of  disastrous  explosions  in  the  future,  would  be 
quite  as  desirable  a  ''luxury"  as  the  usual  Geological  corps,  for  whilst  th« 
labors  of  the  latter  may  improve  our  knowledge  of  the  physical  structure  of 
our  respective  increments  of  the  sphere,  and  open  up  avenues  to  unexpected 
wealth,  the  labors  of  the  former  will  save  priceless  lives  and  property  to  the 
extent  of  millions. 

That  there  are  certain  political  objections  to  the  inauguration  of  such  a 
system  is  admitted,  but  the  combined  wisdom  of  our  State  law  makers  should 
be  sufficient  to  meet  the  ^'legal"  and  ^'moral"  impediments  to  a  rigid  lav 
regulating  the  manufacture  and  use  of  steam  boilers. 

However  this  may  be,  no  one  who  is  a  constant  reader  of  the  metropoli- 
tan daily  papers  can  doubt  the  necessity  of  a  careful  system  of  inspection 
of  the  materials  and  workmanship  emploj-ed  in  the  construction  of  stx?am 
boilers,  and  in  the  use  of  the  boiler  after  it  is  set  to  work. 

The  great  majority  of  accidents  are  not  with  boilers  in  the  hands  of  men 
who,  from  the  force  of  circumstances,  are  supposed  to  have  a  certain  knowl- 
edge of  the  ''regimes"  to  be  established  in  operating  a  steam  boiler,  but 
with  the  rural  steam  users  whose  knowledge  is  naturally  very  limited," 
and  as  naturally  very  ^^daw^evow^:'  ^  WW  U\e  frequency  of  explosions  in 
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3  '^country"  is  the  immediate  result  of  the  lack  of  appreciation  of  the 
ngers  surrounding  a  seething  boiler,  or  to  impositions  practiced  on  the 
-vary  by  knavish  boiler  makers  in  furnishing  poor  workmanship  and  de- 
•live  materials,  is  a  question  to  be  determined.  That  poor  workmanship 
cJ  materials  are  ofien  the  "prime"  cause  of  disastrous  explosions  is  well 
own,  and  however  this  may  be,  a  system  of  rigid  inspection,  by  compe- 
it  officials  in  every  state,  would  speedily  bring  the  construction  and  use 
steam  boilers  to  the  proper  level. 

The  system  of  inspection  should  embrace :  The  form  of  boiler  as  atfect- 

by  the  water  in  the  locality  in  which  it  is  to  bo  used ;  the  variability  of 
t<l,  and  the  fuel  to  bo  burned  in  the  furnace;  the  dimensions  as  affected 

maximum  capacity  required  ;  the  thickness  of  plates,  class  of  riveting 
d  caulking,  and  quality  of  iron  to  be  used  as  affected  by  maximum  pres- 
re  under  which  the  boiler  is  to  be  worked  ;  the  test  to  be  applied  to  the 
m  used,  and  the  tests  to  be  applied  to  the  finished  boilers  ;  the  manner  of 
filing  and  purifying  the  feed  water  and  its  introduction  into  the  boiler  ; 
a  style  of  furnace  to  used  and  general  arrangement  for  facility  of  inspec- 
n  ;  the  safety  appliances,  and  standard  of  tests  for  *  steam  gauges,"  ^'safety 
Ives,  '  low  water  alarms  and  other  devices  applied  to  steam  boilers. 

Every  steam  boiler  now  in  use,  and  every  steam  boiler  made  in  the  future 
ould  bo  subject  to  inspection,  and  a  "  seal  "  put  upon  it,  and  a  certificate 
th  restrictions  under  which  it  may  be  worked,  furnished  the  owner,  tam- 
ring  with  the  one  or  exceeding  the  other  to  be  visited  with  a  severe  pun- 
I  ment 

In  France  a  manufacturer  cannot  put  in  use  a  steam  boiler  without  a 
rmit  from  the  prefect  of  the  department.  In  making  an  application  for 
i  cense  "to  purchase  and  put  to  work  a  steam  boiler,  the  manufacturer 
dresses  the  prefect  on  a  government  blank  furnishing  the  following  in- 
*mation  :  Maximum  pressure  of  steam  under  which  the  boiler  is  to  work  ; 
rec  power  and  class  of  connected  engine;  form  of  boiler  desired  ;  loca- 
m  of  boiler  in  relation  to  buildings  and  public  highway ;  fuel  to  be  burned  ; 
ture  of  business  conducted  in  the  establishment,  and  plan  of  location  (on 
paratc  sheet). 

The  prefect  |of  the  department  refers  the  application  to  the  prefect  of 
a  arrondtssement^  who  in  turn  refers  it  to  the  ma3'or  of  the  commune  \  this 
K-er  then  proceeds  to  an  investigation  de  commodo  et  incommodo.  The  in- 
stigation is  continued  lor  ten  days;  live  da3's  after  its  termination  the 
lyor  addresses  the  proces-rerhal  of  the  investigation,  with  his  recommenda- 
n  in  the  premises,  to  the  prefect  of  the  arrondissement  who  transmits 
with  his  opinion  to  the  prefect  of  the  department.  The  prefect  then  lays 
a  proces  before  the  nearest  government  engineer,  who  examines  and  de- 
eri*  an  opinion  upon  which  the  decision  of  the  prefect  is  based.  This 
crec  of  1810  (which  as  the  writer  is  advised  is  still  in  force)  in  connec- 
D  with  an  ordinance  passed  in  1843  relating  to  steam  boilers,  which  pro- 
les that  the  boiler  shall  bo  tested —  first,  at  the  ttho\>  'vVv^t^  W,  nr^'^.W^N-n 
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second,  at  the  establishment  where  it  is  to  be  used— b}'  the  nearest  g 
mcnt  engineer,  who  after  inspection  furnishes  the  owner  a  certificate  ( 
dition  and  restrictions  under  which  the  boiler  shail  be  operated.  Th 
are  obligatory  (except  for  mines)  and  give  the  manufacturer  an  imm 
the  use  of  a  steam  boiler  nowhere  else  approximated. 

Under  our  system,  or  rather  lack  of  system,  the  manufacturer  bi 
operates  hi**  boiler  at  his  own  option  ;  if  he  desires  to  drive  a  forty 
power  engine  with  a  twenty  horse-power  boiler,  there  is  no  laweo  fa 
writer  is  aware  to  prevent  his  doing  so. 

The  one  great  impediment  to  procuring  a  legal  enactment  reb 
steam  boilers  is  the  general  indifference  of  the  public  to  the  safety  of 
life.  Take  the  preceding  instance :  If  in  carrying  out  the  intention 
a  forty  horse-power  engine  with  the  twenty  horse-power  boiler,  ih 
"  lets  go,"  the  public  sympathy  would  be  as  great  for  the  man  who 
boiler  as  for  the  men  who  lost  their  lives. 

As  an  illustration  of  this,  the  writer  would  relate  a  circumstaE 
pening  several  3*ear8  ago : 

A  Steam  boiler,  furnishing  power  to  a  very  large  agricultu 
chine  shop,  exploded  with  terrible  violence,  demolishing  one  entire 
of  the  building,  and  killing  and  injuring  several  of  the  workin< 
writer,  coming  on  the  ground  a  few  minutes  after  the  explosion, 
workmen  bearing  off  the  corpse  of  one  of  the  victims.  Shockec 
sight,  and  desirous  of  ascertaining  the  extent  of  damage  to  life  and 
suggested  to  a  b3'rttandcr  ^'  that  it  appeared  to  be  a  very  rough  ac( 
the  response  came  in  a  suppressed  tone,  *Mt  was  rough  on  Smith,  h 
be  obliged  U)  buy  a  new  boiler."  In  this  instance  six  men  were  ki! 
perhaps  twenty  seriously  injured.  It  ma}'  not  be  oat  of  place  to 
that  this  was  one  of  those  rare  cases  where  the  engineer  enjoyed  the 
income  of  --six  dollars  a  week." 

In  nearly  ever}-  instance  of  boiler  explosion,  it  appears  that  the 
gal  investigation  of  the  causes  of  the  accident  is  a  mercfarce,"  tha' 
determines  the  real  nor  proximate  causes,  or  locates  the  blame  where 
erly  belongs;  and  whilst  the  facts  usually  adduced  at  the  inquest  m 
a  foundation  upon  which  the  experienced  engineer  can  build  a  t 
explosion,  it  is  in  the  great  majorit}'  of  cases  simply  absurd  to  bas< 
verdict  upon  the  opinion  of  men  whose  knowledge  of  the  steam  bo 
the  most  limited  kind. 

Several  years  ago  a  small  cylinder  boiler  furnishing  steam  to  a  "d 
in  a  large  soap  and  candle  works  in  Cincinnati,  suddenly  let  go,' 
the  attendant  and  one  of  the  factory  hands  on  the  spot;  while  a  s< 
the  shell  weighing  upwards  of  a  thousand  pounds  passed  directly  u 
three  hundred  feet,  thence  westward  nearly  a  half  mile  and  fell 
three  small  children. 

At  the  inquest  it  was  ascertained  that  no  one  but  the  attendani 
blame,  and  as  he  wa^  siVretiviy  d^^id,       coroner '^generously  fore 
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dccuto  him;'*  at  the  same  time  the  facts  in  this  case  as  related  to  the 
tor  by  the  previous  attendant  of  the  boiler,  were  such  as  to  have  con- 
incd  the  proprietors  to  several  years  penal  servitude,  under  the  "  boiler 
"  of  Prussia. 

Coupled  with  the  lack  of  legal  inspection,  the  general  location  of  boilers 
nany  of  our  large  manufacturing  establishments  is  reprehensible  in  the 
hest  degree.  In  the  city  of  Cincinnati  there  is  a  certain  establishment 
crins^  a  supcrfice  of  300x200  feet,  and  lifting  skywards  seven  stories. 
Each  of  the  floors  except  the  basement,  contains  a  small  army  of  work- 
1,  and  thousands  of  dollars  worth  of  costly  materials  and  manufactured 
ds  in  various  stages  of  completion.  In  the  basement  about  as  central  as 
tH  and  stone  pillars  would  permit,  is  located  the  battery  of  boilers  fur- 
ling the  power  to  drive  the  machiner3\  Let  us  suppose  an  explosion  in 
I  case,  what  would  be  the  probable  results  ?  Is  it  to  be  imagined  that  any 
jc  portion  of  the  sevbral  hundred  workmen  shut  up  in  this  miniature 
uvius  would  escape  whole?  By  no  means.  Let  the  slender  threads  now 
cing  safety  to  disaster  loose  their  hold,  and  the  pent  up  volcano  would 
St  forth  pouring  human  lava  through  the  vent.  Such  an  occurrence 
lid  fall  upon  the  community  like  a  mantle  of  darkness,  and  great  would 
.he  desire  to  locate  the  blame  somewhere.  The  coroner  would  assume  an 
of  marvelous  concern,  and  swear  by  the  party  that  put  him  in  office, 
t  the  affair  should  be  probed  to  the  quick,  and  the  fault  brought  home  to 
father,  "though  angels  weep."  To  this  end  a  jury  would  be  struck, 
iposcd  of  distinguished  citzens,  with  a  plentiful  lack  of  information  ou 
questions  to  be  brought  before  them,  who  after  the  usual  delays  would 
with  the  quest." 

The  picture  ma}"  be  highl}'  colored,  but  the  outlines  are  lifelike,  as  any 
may  vcrif}"  who  will  read  the  testimony  and  the  verdicts  of  the  inquests 
jwing  appalling  accidents. 

The  fall  of  the  Dixon  bridge,  the  breaking  of  the  Mill  river  dam,  the 
itabula  horror,  and  the  late  total  demolition  of  the  Rock  ford  courthouse, 
lish  excellont  magazines  of  information  upon  the  customary  "legal"  pro- 
lings  following  these  wholesale  murders. 

If  we  could  have  the  inquest  before  the  accident  instead  of  after,  how 
;h  better  would  it  be;  although  this  might  seem  "paradoxical,"  it  is  the 
it  of  the  French  law  regulating  the  use  of  steam  boilers,  and  an  explo- 
i  in  that  country  is  a  rare  event. —  Van  Nostrand  s  Engineering  Magazine. 


IIevolnino  Tail-Liohts  for  Railway  Trains. — An  old  proposal  has 

n  adopted  on  the  Pennsylvania  railroad  for  tail-lights.     It  is  simply  a 

ling  light  produced  by  a  revolving  lamp  worked  by  gearing  in  connec- 

I  with  the  axle.    It  will  be  understood  that  when  the  train  is  standing 

the  light  shines  steadily  in  either  red  or  white,  but  when  the  train  is 

notion  the  light  rapidly  changes  from  red  to  white  and  from  white 
ed. 
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SCIENCE  AT  THE  BRITISH  ASSOCIATION.  ' 

The  papers  read  at  the  recent  session  of  the  British  Association  at  Pij 
mouth,  England,  are  quite  rich  in  new  scientific  ideas.  Their  lengtl 
precludes  our  touching  on  more  than  their  salient  points — but  these  in 
HufRce  to  exhibit  the  wide  and  interesting  range  of  the  subjects  discassed: 

LIFE  FROM  OTHER  WORLDS.  i 

Sir  William  Thomson  revived  that  curious  paradox  of  the  possibility 
life  coming  upon  our  earth  directly  from  other  worlds — the  vehicle  beiM 
meteorite.  Biologists  at  present  are  not  in  accord  as  to  what  temperatutft 
fatal  to  germ  life  ;  and  it  is  believed  that  some  germs  come  safely  throB 
extremes  of  temperature  that  are  fatal  to  the  species  in  a  more  advsw 
stage.  On  this  rather  doubtful  foundation,  Sir  William  bases  his  idei  til 
a  germ  might  hide  away  in  a  crevice  of  a  meteorite,  so  that  the  inten»eljB 
of  the  interior  might  not  reach  it,  and  hence  it  might  remain  alive  aflerB 
wandering  mass  had  come  to  rest  on  the  earth.  One  objection  at  leaiM 
this  theory  will  suggest  itself  to  the  readers  of  Mrs.  Ingram's  interest 
essay — read  before  the  American  Association,  at  Nashville,  Tenn. — andfl 
is,  if  that  fair  scientist  is  right  about  concussion  being  fatal  to  germ  en 
ence,  then  the  shock  of  the  meteorite  striking  the  earth,  if  not  daetol 
contact  with  the  atmosphere,  would  be  quite  sufficient  to  destroy  thetnuB 
ing  orirariisms.  1 

THE  INIH  STRIAL  VALVE  OF  SCIENTIFIC  RESEARCH.  J 

J*rofc*s.sor  Abel  iniide  a  capital  review  of  the  operation  of  purely  scientiB 
research  in  developing  important  branches  of  industr3^.    He  insUiM 
Perkins'  researches  in  the  eoiii  tar  colors,  and  more  especially  referredB 
the  recent  irnprcjvements  in  the  steel  manufacture.    Jle  pointed  out  that  iH 
success  which  has  attended  the  addition  of  silicon  in  combination  withirt 
and  manganese  to  the  steel  before  casting  in  the  preventing  the  forniatil 
of  blow-holes,  and  in  contributing  at  the  same  time  to  the  production  oft 
particular  character  of  steel  required,  bids  fair  to  be  of  special  importaa 
in  connection  with  the  application  of  steel  to  the  production  of  projectil 
ii>r  use  against  armor  plates  and  of  castings  which  will  compete  succeMfoI 
with  carefully  forged  metal,  or  even  with  the  Whitworth  compressed  sW 
He  also  alluded  to  the  advantages  of  steel  armor  over  iron,  and  stated tki 
j^roniising  results  have  recently  been  obtained  at  Shoeburyness  with  an« 
system  of  applying  steel  in  conjunction  with  malleable  iron,  by  which 
perfect  union  of  the  two  materials  at  one  of  their  surfaces  is  obtained  byd 
aid  of  heat.    Jk'ference  was  also  made  to  the  late  investigations  into  tl 
]»hysical  nature  of  gunpowder,  which  among  other  things  have  demonstrati 
that  modifications  in  composition,  not  unimportant  from  an  economical  poi^ 
of  view  in  dealing  with  the  very  large  charges  now  employed,  may  matefli 
ally  contribute  lo  rcwdiiv       ^\ot\wv;     t.\vft  maximum  o'f  work  in  theproje* 
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0,  when  propoUod  from  a  gun,  compatible  with  a  subjection  of  the  gun  to 
•mparatively  very  moderate  and  uniform  strains. — Scientific  American, 


EDITORIAL  NOTES. 


LiXdA6  City  Academy  of  Science.— The 
jnUr  monthly  meeting  of  the  KanHa^  City 
idemy  of  Science  will  be  held  at  it8  rooms, 
fte  evening  of  Tuesday,  Oct.  30,  1877.  A 
pron  "Cone  Sections"  will  be  read  by  Prof. 
pL  Greenwood,  of  this  city.  It  is  ex|>ected 
|k  ProC  Mudge,  State  Geologist  of  Kansas, 
l^be  present  and  favor  Uie  audience  with  an 
hnnt  of  his  pala^ontological  discoveries  in 
Mndo  during  the  past  summer. 

br  oar  list  of  the  officers  of  the  American 
Hcution  for  the  Advancement  of  Science, 
|B  laat  month,  we  inadvertently  omitted  the 
le  of  Prof.  G.  S.  Blackie,  of  Nashville, 
D.,wbo  was  elected  Chairman  of  Permanent 
lection  of  Microscopy. 

W  October  14th,  the  steamer  Ol^a,  which 
towing  the  caisson  containing  Cleopatra's 
le,  was  compelled  to  abandon  it  during  a 
'y  gale  off  Cape  Finisterre.  Fortunately, 
»Ter,  the  steamer  Fitz  Maurice  recovered 
m  next  day  ninety  miles  north  of  Ferrol, 
Q. 

Oregok,  Mo.,  Oct.  16, 1877. 
»X.  Case  :   Dear  Sir — Herewith  find  a  frag- 
fc  of  a  stump,  recently  uncovered  by  the 
i«i  of  a  stream  of  water,  on  the  farm  of  A. 
Olby,  io  the  N.  £.  corner  of  sec.  19,  town, 
mnge  3d,  in  this  oounty.   The  top  of  the 
ip,  which  is  uneven,  was,  6  years  ago,  5  ft. 
the  surface.   It  is  now  uncovered  to  the 
of  one  ibot,  disclosing  the  tops  of  the 
■l    The  diameter  is  15  inches  one  way  and 
■ciches  another;  the  color  of  the  woo<l  is 
ICyM  in  the  specimen ;  the  wood  is  probably 
""—oak,  colored  by  the  action  of  the  water, 
location  is  upland  prairie,  with  no  timber 
The  surface  of  the  ground  was  originally 
by  blue  stem  grass,  over  which  the 
Ki^  branch  ran  for  centuries,  perhaps,  until 
;K»lace  was  improved  by  Mr.  Tolby.  The 
irbere  the  itump  stands  is  now  enclosed  in 


a  lane  lot,  and  as  soon  ai  the  stock  had  killed 
the  grass  the  stream  began  to  wash  a  channel 
in  the  loose,  black  soil,  underneath,  when  the 
stump  was  exposed.  The  stump  U  within  a 
short  distance  of  the  source  of  the  branch. 
Kcs^tectfully  yours, 

Wm.  BA.UCHER. 

This  kind  of  wood  is  often  found  in  alluvial 
deposits,  having  been  left  by  overflows  or  washed 
down  from  the  hills  in  some  bygone  age.  It  is 
something  similar  to  the  black  bog  oak,  found 
in  the  Peat  beds  ot  Ireland  and  other  countries. 
The  same  condition  of  wood  is  often  found  in 
the  sand-bars  and  banks  of  the  Missouri  Hiver. 
After  a  long  deposit  in  the  water  the  wood  un- 
dergoes a  kind  of  carbonization,  and  with  the 
requisite  pressure  and  heat  would  in  time 
become  coal. — ed. 

We  are  indebted  to  Prof.  Geo.  Halley ,  of  this 
city,  for  preparing  and  arranging  the  extended 
report  of  the  proceedings  of  the  Kansas  Acad- 
emy of  Science,  which  makes  the  first  article  of 
the  Review.  After  it  was  in  print  we  received 
the  official  report  from  the  Secretary,  Mr.  A. 
£.  Popenoe,  from  which  we  learn  additionally 
that  the  following  named  gentlemen  were  elected 
officers  for  the  ensuing  year,  viz : 

Pi^esidnni — F.  H.  Snow,  of  Lawrence. 

Vice  Presidenti — B.  F.  Mudge,  of  Manhattan, 
and  J.  H.  Carruth,  of  Lawrence. 

Secretary — Edwin  A.  Popenoe,  of  Topeka. 

Treasurer— "R,  J.  Brown,  of  Leavenworth. 

Curators— F.  H.  Snow,  W.  K.  Kedzie  and  E. 
A.  Popenoe. 

Prof.  Halley  is  enthusiastic  in  his  praises  of 
the  energy,  industry  and  genuine  scientific  spirit 
of  the  Kansas  Academy,  and  predicts  a  most 
interesting  meeting  and  a  rare  treat  to  our  cit- 
izens next  June. 


The  American  Congress  at  Luxembourg}. 
—The  second  International  Congress  of  Ameri- 
canists, or  students  of  Ameclc^ii  vjc^W^V^^k;  ^ 
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philology  mod  pre*Cduiiibiaii  history,  waih«1d 
»t  Lwx«tiibourg,  g#|itemb«r  10  to  13,  and 
proved  a  decided  vucctm,  Tlie  visitor*,  who 
reprveenled  moat  of  ibe  ootintrieB  of  Europe 
it  m  l  8oath  Americsi,  wtre  mti»t  bcMtpiUbiy 
treated  by  the  inhabitants,  who  enteriaioed 
lh«iu  at  a  civic  biinqnet  an  the  Hih  of  Sep- 
tember. Some  highij  interesting  eonmufiTcii- 
ilom  were  made,  of  which,  perhaps,  tbe  mml 
important  were  the  followio^: 

L  **  Paperi^  on  the  Aneieot  MooDd  Builders 
and  FiieblOR  of  New  Mexico/^  by  Measre.  Ed- 
wits  A.  Barber,  R.  EobertK^Dr  H.  Gillman^ 
Stephen  Peet  and  M.  R  Foree. 

Pa  pern  on  **  The  AntiquitieH  of  Green- 
land and  the  Primitive  Habiut  uf  tlie  Ewpii- 
maax/'  by  Meaars,  WaJdeiuar  Sthinit  and  Dr 
Eink. 

:i  Pip«ni  on  "Amcriaan  Hieroglyph icn, 
Ethnology  and  Civilitation/*  by  Profeaiior 
Leon  de  Roflnjp  Hyde,  Clarke^  Madier  de 
Monijao,  F.  A.  Allen,  Schwab,  Mahe  Briin, 
Tironek,  Abbe  Pinarl,  Br.  Leeman*,  of  Ley- 
ilen,  Ac, 

4.  *' Phlh>logical  1  real ines  upon  the  Ameri- 
can Language/*  by  Mesars.  Henry,  F.  H. 
Moore  and  Lucien  Adam,  the  lait  of  whom 
presented  an  elab<irate  compariion  of  the 
granmiar  of  sixteen  Indian  nations, 

5.  Hifttorieal  paiient,  such  upon  Ihe  ^*  Eu- 
ropean Colonieis  in  Markland,''  by  E.  Beaii- 
voij«in"  'Xompariflon  l>etween  Mexican  and 
Peruvian  Legislation,"  by  M*  Noda],and  other 
papers 

M  Several  geological  treatisf s,  puch  a*  one 
upon  '*The  Stone  Aga  in  Amarica/*  by  M.Giii- 
met,  of  Lyon?, 

li  w  proposes!  to  hold  the  third  Congre«8 
\IS7J>J  at  Brume  1 3. 
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Toe  Ahimal  Kikcdom,  by  W.  Bingley,  A,  M. 
\V2*2  pages  octavo;  over  1000  engraringa, 
PubliHheil  by  Hnhbard  Bron,,  Pbila.;  11^77. 
Tbiw  work  in  a  very  comprehensive  though 
popular  record  of  SEooIog>\  comprising  graphic 
tleacriplionsof  nearly  all  known  s|jecle9oJ  beaats^ 
hirdi*,  ti»hep,  intHecia,  reptileu,  molliiBkfl  and 
animakala^aJL  over  the  world,  prepared,  as  the 
author  «tate»,  after  laborious  perHOntil  research^ 
with  thi?  aid  of  the  works  of  Covler,  Buflljn, 
Wood,  Dallaa,Wil!i>onp  Audubon,  Nuttall,  Bona- 
fi^rtej  A ga^aix^ardine,  Brewer  and  a auy  others, 


Hot  kff  than  500  di  ff^renl 
mal  kingdom  ara  dcacribtd, 
at  conaid arable  lenglii,  mirh  a* 
monkey!^,  of  which  26  v^arittieji  art  di«oi 
foil,  i»ome  of  which,  aa  ilie  Prob<tfcn  J 
are  T«ry  little  known.  Th«  hirdaaiefv 
d«0erib«d,  nearly  400  pagf«  beiag 
I  hem.  Every  department  of  adoio 
received  e<pial  attention,  and  the  work 
ibat  reflecta  credit  upc»n  the  ptihl!«hen. 
it  ia  not  adapted  to  the  uaeofooMt'jfeiff 
and  scientific  Savatis^  nor  intended  (m 
mufll  necf^sarily  be  juat  what  i*  aaedl 
teachers  in  our  ecbooja  and  by  the! 
f^milie?,  for  u^e  in  the  insf  rnetioa  of  d 
for  a  u  eh  p  u  rpo^  the  de-scH  pt  i  o  Dfti  are  id 
technical  and  mintHe,  at  tha  fane  {t| 
they  are  written  in  an  eaiiy  and  atisioli 
well  calculuteii  to  make  m  laatiag ini 
upon  the  mmd  of  the  genera]  rtsader.  T 
t  rat  ions  are  eiceptiofially  good,  tod  tk 
make-up  of  the  work  iin usually  ms^ 
muf^t  meet  with  a  ready  aale  on  itn  mefit 
The  publiihing  houae  h  teprei»eDtvd 
Mr,  L.  L.  Boynton,  mliQ  ia  ealendiag  fa 
ciefi  in  all  directions. 

The  EvutxEiRtitiJ  ASi^  Mis 
Oct.  IS,  I S7T.   No,  15>  Vot  *M 
18.    Weeklv.    ScientiBe  PuS 
Park  Place;  New  York.   $4  tlO  \ 
Hiiigle  numbert,  10  centa, 
Tliia  well  knowa  periodical, 
Coai  and  Irm  BscGrdf  of  Jfew  VorM 
Mining  Etviev-j  of  Detiver,  CoL,  k  \ 
Richard  P,  Roth  well,  CE.,  M,E.,a« 
W.Kaymoad,  Pk  D.,and  ia  d«foi«4| 
metallurgy  and  enfioeering»  I 
journal  of  the  kind  in  LbU 
Van  Wagenex  and  Kase  ore  In  ' 
Denrer  branch  office,  while  iJon 
Caflliilo  is  the  ttafl  corraspoudetit  ln\ 
Mexico.  It  cotitaina  a  great  deal  of  i 
interesting  and  valuable  to  ^ 
all  others  who  deaire  lo  keep  the 
prised  of  the  progress  of  mining  anil  I 
ing  in  the  Rocky  MouQtaloe, 


Science  Ommyn.    Vol  1^  No.  4l 
Sept* ni ber,  I    7*    F«  b li s heii  iuont| 
Boston  Amateur  Bcienlific  Soeii 
2h  centit. 

Thm  in  a  small,  unpretc»ni  ■ 
eiUed  by  it>  editor*  a  *'J 
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i/'  but  if  we  wer«  to  jiicJ|£e  hy  th€  con- 
r  the  preflent  nu tuber,  whk'h  is  made  up 
Mj  f>f  utrotiomical  articled  of  a  high 
;  character,  we  should  my  that  it  wan 
jour 0*1  for  eiperU,  The  fimt  article, 
dmiueter  of  the  Satellites  of  Mars/' 
Ij^eTinc^afiret-rate  malhemailcftl  abilitf 
pmrt  of  iu  writer,  while  that  upoo 
Double  Star  Obaervatroofl/*  taken  in 
imn  with  those  on  lie  miue  subject  in 
numlierfi,  would  do  credit  to  Jinj  *tcieji- 
IfSil  in  the  country. 


8«:BSTe,oii  How  to  b«  Beautipcl, 
m/cd  and  edited  from  the  Fersiiin  and 
iht  with  additiofiit  trom  the  bett  EngHi^h 
rkieir  by  Lou.  CapiadelJ,  New  York. 
iAutbor^n  Publishing  C<^.  1S70.  pp.  (iO, 
75  cents. 

^le  the  ad  eapiandum  title  of  thi^  little 
contains  many  Tery  Taluable  and  uee- 
tomentfi,  bintA  nnd  »uggeiiione  to  ladieii 
lo  the  all  important  iubjecta  of  "pro- 
the  fretihne»i»  of  youth  and  pert)etualing 
Kate  cbarma  of  womanbood,"  not  by 
»f  ooametics  and  lotions,  but  by  applying 
of  physiology  and  hygiene  in  all  the 
duties  of  life.  These  rules  are  given 
style,  and  if  followed  out  will  un- 
;jy  go  far  towards  accompliahing  the 
In  additionj  ihfr^  are  instrnctiooa  for 
pt^  rules  for  raising  beautiful  children^ 
pg,  for  «ieepinfr«  for  bathing,  fur  produc- 
and  fi>r  pro^luclng  ieannet^?,  warpingB 
the  deslruclion  of  beauty,  and  tiually, 
on«i  for  remaining  beautiful.    For  »ale 
1,  Shefabd* 


|4TtOM  OP  Oftf*A3?tC  ActD6  TO  THE  Ex- 

ATiOK  or  MiSTEBALfi^  by  H,  Carnpgton 
Ph.  I).    Keprinted  trom  the  anna  Is 
I  K«w  York  Academy  of  Scienca?!,  VoL 

Blllhor  of  this  paper,  who  wnf^  elected 
of  the  AineHcau  Aftm-iation 
ncement  of  Sciences,  (and  not  Vice 
W  the  punctuation  of  our  notice  in 
lember  number  of  the  KlviEW  makes 
•dTocate<i  the  u»e  of  organic  at  id^  in  the 
tion  of  mineraia  for  the  pitrpoee  of 
on  the  ground  that  they  are  more  read 
aafely  trannported  during  field  eiploni* 
it  our  preconceived  notions  of  their 
rtgards  minerttJu  are  erroneoUfl. 


Hk  experimentB  were  made  upon  carbonatef, 
Bulpbidesj  oxides,  Bun dries  and  sjlicateH  prin- 
•ipally,  with  citric,  tartaric  and  oialic  acidp 
bat  a  few  testa  were  made  with  malic,  forts ic, 
acetic,  benzoic,  hjdrogallic  and  picric  acids.  Of 
theaolid  acids,  8oluiion«  saturated  in  the  cold 
were  used ;  oJ  the  liquid  acidn,  ordinary  com- 
mercial productSj'and  the  tests  were  conducted 
with  a  view  to  their  poasible  application  in  field 
work.  It  is  impoaaible  to  do  more  than  to  give 
briefly  the  results  of  a  brge  number  of  interest- 
ing experiments,  in  which  the  action  of  organic 
acids  upon  various  mioerals  is  compared 
with  that  of  hydroehlork  acid.  They  are 
claimed  to  be  about  as  follows :  They  not  only 
decompose  a  Cf>nfiidersble  nunii>er  of  minerali 
belonging  to  various  groups  but  al«o  ponsess  a 
remarkable  selective  fiower  aa  regards  the  de- 
gree ot  this  decomposition,  Many  of  the  reac- 
tions are  aimpJe.fjuickly  applied,  ch a racteriatic 
and  sensitive ;  they  may  be  used  in  distingttiih- 
ing  minerals  nearly  related  and  probably  in 
separatiDg  mineral  a  mingletl  in  one  ppecimen, 
Iq  addition,  the  author  f^ugiteaii!  that  the  chern* 
istry  of  geological  changes  may  be  more  fully 
andcl^irly  understood  by  considering  the  valae 
of  the  organic  acids  in  the  work  of  disintegra- 
tion and  coDsolidation.  The  subject  is  a  very 
interesting  one  and  demaudi  the  attention  of 
mineralogists  and  geologists. 


C0WTRHSnTI0N9  TO  THE  TREATMENT  OP  PCL- 

MONARY  Phthisis,  by  Dr.  W,  ffleitflmann, 
reprinted  from  5ew  'Orleans  Medical  and 
Surgical  Journal,  July,  1877* 

This  is  a  pamphlet  written  in  the  interest  of 
a  Saniiarum  located  at  Aghville,  N.  G.,  and 
managed  by  the  writer.  His  main  fioinia  are 
that  air,  exercise  and  cold  water,  all  of  the 
proper  cjuality,  are  the  essentia  U  in  the  care  of 
consumption,  and  that  these  re<jui«ites  are  to 
be  found  at  Aishville  in  a  greater  degree  of 
perfection  than  almost  anywhere  else. 


TitANSjLCTlONS  OF  THE  KANiAS  A  CAP  EM  T  OF 

S€iEKLE,  Volume  V.,  Topska,  Kansas,  ; 

pp.  ]-4- 

Though  rather  late  in  appearing,  the  imns- 
actiotis,  reports  and  pa^iers  of  the  ninth  an- 
nual meeting  are  very  interesting  and  iuttlruC'* 
live,  and  the  mechioical  work  very  hand* 
Bomely  done  by  the  ftate  printer. 
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PUBLICATIONS  RECEIVED. 


The  following  \»  a  lUt  of  the  |)apera  pub- 
lished, viz : 

1.  Annual  Report  of  theCommitte  on  Geol- 
ogj  for  the  year  ending  November  lat,  1876, 
by  Prof.  B.  F.  Mudge. 

2.  Climate  and  Brain«i,  by  M.  V.  B.  Knox. 

3.  Bif>on  Latifrons  in  Kansas,  by  Prof.  B. 
F.  Mudge. 

4.  HabitA  of  Prairie  Dogg,  by  II.  II.  Brons. 

5.  Habits  of  Amb'ychila  Cylindriforniis,  by 
H.  H.  Bronrt. 

6.  The  Waconda  Meteorite,  by  Prof.  G.  E. 
Patrick. 

7.  The  lola  Gas  Well,  by  Prof.  G.  E.  Pat- 
rick. 

8.  List  of  Colorado  Coleoptera,by  Prof.  F.  H. 
Snow. 

9.  List  of  Kansas  Coleoptera,  by  Edwin  A. 
Popenoe. 

10.  Centennial  Catalogue  of  Plants  of  Kan- 
sas, by  Prof-  J.  H.  Carruth. 

11.  Meteorological  Summary  for  1876,  by 
Prot  F.  H.  Snow. 

12.  Locust  Flights  East  of  the  Mississippi, 
by  Prof.  C.  V.  Riley. 

13.  Additions  to  Kansas  Mammalia,  by  M. 
V.  B.  Knox. 

14.  Influence  of  Food,  selection  upon  the 
evolution  of  animal  life,  by  Dr.  A.  H.  Thomp- 
son. 

15.  Evidence  of  Ancient  Forests  in  Central 
Kansas,  by  H.  C.  Turner. 

16.  The  River  Blufts,  by  Prof.  J.  D.  Parker. 


Introductioh  and  Succession  of  Vjcrtk- 
BRATE  Life  in  America,  by  Prof.  O.  C. 
Marsh,  Yale  College.    57  pp. 
This  is  an  address  delivered  before  the 
American  Association  for  the  Advancement 
of  Science,  at  Nashville,  Augast  30,  1877,  and 
is  probably  the  most  complete  and  thorough  re- 
view of  the  subject  that  has  ever  been  pub- 
lished.   Having  received  it  but  a  day  or  two 
eioce,  we  can  only  do  it  justice  by  }K)8tponiDg 
its  consideration  unt-l  our  next  number. 


The  October  number  of  the  American  Na- 
furah'st  opens  with  an  interesting  sketch  of 
"The  Surface  Geology  of  Eastern  Massachu- 
setts," by  W.  O.  Crosby ;     Pseudis,  the  Para- 


doxical Frog,"  by  8.  W.  Garman,  folio 
an  illustration.  Edwin  A.  Barber,  in 
per  "On  the  Ancient  and  Modern 
Tribes  of  the  Pacific  Slope  of  the 
States,"  endeavors  to  answer  the  eni 
queation,  "Who  are  the  architects  of 
tensive  prehistoric  stone  structure- 
abound  in  New  Mexico,  Arizona,  ai 
portions  of  the  Southwest?"  S  AV.  A 
discusses,  con  atnorCf  "The  Americai 
lope;"  John  A.  Hyder  touches  cloae 
the  Darwinian  Philosophy  in  his  " 
Digital  Reduction;"  and  David  S. 
closes  the  list  of  long  papers,  with  a  v< 
plete  article  "On  the  Distribution  oi 
water  Fishes."  The  recent  publicatio 
ing  to  Natural  History  are  fully  and  c 
reviewed  by  the  editor;— fourteen  i« 
devoted  to  new  diacoveries  and  advanc 
in  the  various  sciences  of  Botany,  2 
Microscopy,  etc, — the  whole  closing  w 
entific  News  and  Proceedings  of  S 
Pobliahed  by  H.  O.  Houghton  and  0 
Boston.  Terms :  $4.00  a  year,  3o  cents 
bpr. 


OTHER  PUBLICATIONS  BECEH 
Engineering  and  Mining  Journal,  } 

York ;  weekly  

Van  Nostrand's    Eclecric  Engineei 

Magazine;  monthly  

Popu'ar  Science  Monthly,  November. 
Mines,  Metals    and  Manufactures, 

Louis;  weekly  

Science  Observer,  Boston  ;  monthly... 
We  ather  Keview,  War  Dept.;  monthh 
American  Naturalist,  Boston;  month] 
Scientific  American,  New  York ;  week 
Kemarks  upon  Sulphate  of  Qainiie,  b 

ander  H.  Jones. 
Contributions  to  the  Treatment  of  Pul 

Phthisis,  by  W.  Gleitzmann,  M.  D. 
Biennial  Re()ort  of  the  Mountain  San 

for  Pulmonary  Diseases,  by  W.  Glei 

M.  D. 

Programme  of  the  American  A^socia 
the  Advancement  of  Science, 
Tenn.,  Tuesday,  September  1,  1877. 

Report  of  Bureau  of  Vital  and  Stat:9ti< 
York. 


THE 

WESTERN  REVIEW  OF  SCIENCE  AND  INDUSTRY. 

A  MONTHLY  RECORD  OF  PROGRESS  IN 

Science,  Mechanic  Arts  and  Agriculture. 


DL  1.  NOVEMBER,  1877.  NO.  9. 


ASTRONOMY. 


n  the  Dispersion  of  Heat  and  Forces  caps^ble  of  producing  the 
Heat  and  Light  and  all  the  Resultant  Phenomena  in  the  Solar- 
System. 

BY  JUDGE  E.  p.  WEST,  KANSAS  CITr,  MO. 

If  we  accept  the  nebalar  hypothesis  as  trae,  as  most  of  tho  astronomersi 
*the  present  day,  I  believe,  do, — and  nothing  accounts  so  well  for  all  the 
ftowD  phenomena  of  the  solar  system, — we  mast  believe  that  tho  heat  of 
16  sun  and  of  all  the  planets  and  their  satellites  is  gradually  being  diss!- 
ited,  and  that  ultimately,  unless  some  unknown  source  of  beat  is  supply- 
tg  the  waste,  they  will  become  cold,  dead  bodies,  inactive  so  far  as  heat 
id  its  attendant  phenomena  affect  them. 

It  is  true  that  Mr.  Proctor,  in  a  recent  address,*  claims  that  our  world 
iyi  been  partly,  at  least,  built  up  by  accretion,  .but  there  is  no  sufficient 
rtdence  to  sustain  this  position.  There  is  nothing  to  prove  that  our  earth 
Wbeen  increased  psrceptibly  by  this  cause.  If  we  admit  that  it  has  been 
>  increased,  we  must  assume  that  there  was  formerly  a  much  greater  in- 
■Tiwing  of  extrinsic  matter  than  now,  an  assumption  we  have  no  sufficient 
^»8on  to  indulge.    We  have  as  much  reason  to  believe  that  the  fall  of  me- 
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toors  IB  greater  now  than  formerly,  as  to  believe  that  it  was  greater  fur- 
merly  than  now.    But  Mr.  Proctor  does  not  deny,  on  the  contrary  he  claims, 
that  the  nebuliir  hypothesis*  is  true  in  part.    If  true  in  part  it  may  be  trae 
in  all,  and  this  ho  admits.    If  we  consider  our  own  planet,  we  find  evidence 
decplj'  interwoven  in  its  entire  structure  which  clearly-  unfolds  a  past  his- 
tory widely  difloront  from  its  present  condition.    There  is  evidence  of  i 
former  far  ^rea'er  decree  of  heat  than  we  experience  now  ;  heat  so  intense, 
indeed,  that  allor  passing  a  j)robable  stuge  in  which  all  of  our  metals  anil 
solid  rocks  wore  held  in  iiicandos'/ent  vapor,  a  sta<;e  was  reached  in  whidi 
they  wore  still  hold  in  a  vast, gl«)wiii<^,  molten  mass  so  intensely  heated asU' 
-drive  ofl*  in  a  gasoous  va|)or  all  of  the  waters  now  collected  in  our  varf 
oceans,  aiid  to  hj)Id  them  suspondod  in  a  cloud  envelope  of  grout  thickne?!i. 
From  this  oundition  tlio  oarth  has  gradually  cooled  down,  b\' a  >low dis. 
persion  o\  it<  lioai,  tf>  its  present  condition.    Judging  f.-om  what  has  lakeo 
place  in  t'n'  ])asi.  we  have  reason  to  believe  that  this  dispersion  of  hi-atwill 
<tontinue  until  the  entire  heat  force  of  the  earth  is  exhausted  ;  until  the 
•earth  beL'OMies  a  cold,  dead  body,  destitute  of  life,  as  we  now  find  its  al- 
tendanl  salellite.    The  moon  is  believed  to  be  now  tlej^titute  of  heat,  deiai- 
tute  of  life,  and  destitute  of  an  atmosphere  and  of  water  upon  its  surtiwj; 
its  face  ])itted  over  with  deep  valleys,  environed  by  high  nio  intains;  the 
mountain  shadows  so  vast  as  to  be  seen  with  the  naked  e^'C.    This  manifart 
display  of  former  volcanic  action  gives  unmistakeable  evidence  of  immeiw 
past  forces  caused  by  internal  heat;  forces  which  long  since  have  ceased. 
The  alnu)<]»liere  and  water,  which  no  doubt  prevailed  on  the  moon's  surface 
during  its  active  stage,  have  disaj4)eare<l,  probably  swallowed  up  in  !JOa« 
other  forni  in  its  interior. 

If  we  Consider  the  inner  planets,  those  nearer  the  sun  than  the  earth, 
and  conforming  nearest  to  it  in  size,  we  tind  their  present  condition  very 
similar  to  thai  of  the  earth.  IT  wo  look  to  the  larger  outer  planet\ 
especially  to  J"aj)itor  and  Saturn,  we  tind  them  still  in  a  stale  of  glowiog 
heat,  with  ihc  water,  which  will  l>e  ultimately  collected  together  up  )n  their 
surfatH's  in  va^^t  oceans,  now  held  in  vaiM>r,  enveloj)ing  them  in  vast  cloud 
massos  Tile  great  ruler  of  the  day,  the  mighty  sun,  whose  mas<  i?  so  supe- 
rior (o  all  <»f  its  attendant  j^lanels,  ami  to  which  it  has  given  birth,  instill 
far  more  inlcHsely  heated  than  any  of  iheni.  Jtis  heat  i<  so  intcnse.in- 
deed.  as  to  drive  (>ir  his  lighter  nielals,  such  as  iron,  nickel,  .^cxliuin,  vVt.'. in 
vaj^or,  as  t»tir  water  is  suspended  in  vapor  in  the  earth's  atmosphere.  Such 
is  belkved  to  b  ■  the?  present  condition  ol  our  solar  system  bv  those  most 
distingui^-hed  in  ]>hysics.  ' 

If  llic  sun  and  planets  have  a  common  origin,  the  <leirree  of  heat  in- 
tensity n.u-^l  have  b^'cn  at  one  tim  ?  homogeneous,  and  the  ditieronce  no» 
prevailiiig  the  result  (d  sei)aralion  and  consequent  difference  in  nias<,  which 
destivv3-c\i  the  former  homogeneity  by  changed  condition  or  relation.  Jti^ 
well  i-.Ji(^wn  that  a  small  body,  heated  to  the  same  degree.  loses  its  heat 
papu-.it  KX»ner  than  a  larger  one. 
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If  the  heat  of  the  solar  systom  be  motion,  undulation,  or  vibration,  and 
continually  being  diminished,  it  may  be  assumed  to  be  but  transitory, 
nd  must  have  had  a  beginning,  as  there  will  be  a  time  when  it  will  entirely 
3aj*o  in  its  near  relation  to  our  solar  system.  There  must,  too,  have  been 
cause  adequate  to  give  rise  to  the  motion,  undulation,  vibration,  or  heat. 
Tow,  what  force  could  give  rise  to  the  vast  volume  of  heat  contained  in 
ne  whole  mass  of  matter  of  the  solar  system,  while  suspended  in  inean- 
cseent  vapor,  but  the  ultimate  force  of  the  entire  mass  ot  matter  itself 
rawn  in  and  hurled  together  by  its  own  unroHisted  attraction?  Any  less 
©wer  would  be  inadequate  to  its  production.  That  motion  may  be  con- 
crted  into  heat,  and  heat  into  motion,  we  see  continually  and  familiarly 
.  lustratcd.  Take  a  piece  of  wire  between  your  thumb  and  finger,  bend  it 
npidly  back  and  forth,  and  heat  too  great  for  the  hand  to  endure  will  soon 
»c  produced.  Strike  rapidiy,  with  a  hammer,  on  a  bar  of  iron — heat  is  the 
Bsult.  Take  a  bar  of  steel  with  a  blunt  end,  ap])ly  the  end  to  a  rapidly- 
ovolving  emery  wheel,  take  hohl  of  the  middle  of  the  bar  with  one  hand, 
»id  with  the  other  grasp  the  opj)0.site  end — the  hand  in  the  center  will  ex- 
«rience  no  heat,  while  the  end  grasped  by  the  other  hand  will  soon  be- 
ome  so  hot  that  the  hand  cannot  endure  it.  This  is  caused  by  the  obstruc- 
ion  offered  by  the  hand  to  the  licat  waves,  set  in  motion  b}'  the  emery- 
'"leel.  A  thermometer  placed  at  the  end  of  the  bar  will  not  indicate  a 
X'oater  degree  of  heat,  because  it  oflers  no  resistance  to  the  heat  waves.  A 
«ll  discharged  from  a  cannon,  coming  in  contact  with  a  stationary  solid 
ody,  or  with  another  body  moving  rapidly  in  an  o])posite  direction,  bo- 
:>mes  greatly  heated,  as,  als>,  would  the  body  in  motion  coming  in  contact 
ith  it.  Now,  the  heat  so  generated,  after  its  cause  has  ceased,  itself  ceases, 
^ing  gradually  dissipated,  and  the  heated  substance  becomes  cold.  The 
ispersion  is  in  proportion  to  the  mass  of  the  body  heated  and  the  amount 

resistance  offered  to  the  vibration  or  heat  waves.  A  small  body  will 
>8e  its  heat  sooner  than  a  large  one,  other  conditions  being  equal. 

Heat,  then,  may  have  its  origin  in  motion  or  arrested  motion,  and  when 
O  originated  is  not  permanent,  but  passes  gradually  away.  The  largest- 
ized  cannon-ball,  heated  to  re<lne.s8,  soon  loses  its  heat  and  becomes  cold, 
p'hen  the  cause  of  its  heat  ceases. 

Suppose  two  cold  balls  or  globes  a  mile  in  diameter,  composed  of  all  the 
lenients  of  which  the  solar  system  is  made  up,  moving  in  oppositi'  direc- 
ons,  could  be  thrown  together,  eaeh  moving  with  a  velocity  of  a  hundred 
liJes  per  second,  the  heat  imparted  to  them  l)\'  the  arrested  motion — which 
-ould  be  in  proportion  to  the  velocity  with  which  they  came  in  contact — 
"ould  be  sullieient  to  drive  off  the  matter  of  wiiich  the^'  were  composed  in 
D  incandescent  gaseous  condition.  If  they  were  remove<l  beyond  the  in- 
uence  of  any  attraction  greater  than  their  own.  they  would  expand  in 
Dn8e<[uence  of  the  heat  generated  by  the  impact,  until  the  expansive  force 
f  the  heat  was  overcome  by  the  central  attractive  force  of  the  mass. 
Then  the  catastrophe  which  generated  the  heat  was  over,  the  dispersion 
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of  ihe  heat  generated  would  begin,  and  would  continue  until  the  ootird 
heat  force  wa»  exhausted,  and  the  mass  become  cold.    During  this  gradual 
dispersion  of  heat,  the  muss  of  matter  would  gradually  shrink.  Now,]sap- 
pose'  this  mass,  while  so  intensely  heated  and  expanded,  should  be  rovolviDg 
on  its  own  axis,  by  which  a  force  or  tendency  to  throw  off  was  established 
at  its  outer  surface,  it  is  probable  that  the  central  indrawing  attractive  force 
would  be  overcome  on  the  extreme  outer  surface  by  this  counter  furce,  or 
tendency  to  throw  off,  leaving  rings  at  the  outer  surface.    These  riogs 
would  have  themselves  a  center  of  attraction  peculiar  to  themselves,  and 
would  be  ultimatt»ly  drawn  together  around  a  commcn  center.    Xow,  sup- 
pose the^e  bodies  thrown  otf  to  vary  in  mass,  the  smaller  ones  would  loa* 
their  bout  in  less  time  than  the  larger  ones,  and  we  should  tind  the  differ- 
ent parts  of  the  original  mass  so  separated  varying  in  intensity  of  heat,  and 
this  variation  or  dillVreneo  in  degree  would  continue  until  the  dispersion  of 
heat  from  all  of  them  was  complete. 

Heat.  then,  may  be  oonsidorvd  an  accident  of  matter,  which  mar 
called  into  existence  an<l  dispersed  by  certain  of  its  phases.    Ligia  depeoil- 
ent  on  lioat,  and  perhaps  also  electricity  may  be  placed  in  the  same  cate- 
gory.   Hut  you  may  perceive  that  in  our  supposed  globes  or  balls,  while 
heat,  ligljt.  and  perhaps  electricity,  are  but  evanescent,  there  is  oue  fun* 
which  is  constar.t — a  force  ''witiiout  variation  or  shadow  of  change"—! 
force  which  says  to  the  expansion  of  heat,  "Thus  far  shalt  thou  go,  and  do  i 
farther."    I  mean  the  great  force  of  attraction,  which  is  as  silent,  as  con- 
stant, as  chirable,  as  time  itself.    Heat,  light,  life — all  are  the  direct  or  in-  ^ 
direct  results  of  this  silent  force.    The  genial  heat  and  light,  which  givelife  ^ 
and  beauty  to  tlic  vast  surface  of  our  earth,  are  but  the  unexpended  rem-  J 
nant  of  the  heat  and  light  called  into  being  by  a  former  collision  of  the  sun  j 
and  his  attendant  planets,  caused  by  the  ever-present,  unrelenting  force  of  a 
attraction.    We  will  suppose  the  heat  of  the  solar  system,  as  in  case  of  our  | 
balls  or  globes,  to  be  entirely  dispersed,  and  the  whole  mass  of  matter  of  3 
which  the  solar  system  is  composed,  like  them,  hurled  together,  the  heat  j 
generated  by  the  impact  would  be  so  great  as  to  throw  off  its  entire  matter  | 
in  an  incandescent  gaseous  or  nebulous  condition.    But  this  would  noide-  J 
stroy,  effect,  or  change  the  attractive  force.    On  the  contrary,  the  expansive  j 
force  of  the  heat  thus  generated  would  be,  within  definite  limits,  overcome  t 
by  the  central  attractive  force.    A  dispersion  of  heat  and  a  shrinkage  or  j 
indrawing  of  the  matter  would  begin.    Eings  would  be  formed  by  the  op-  ] 
posing  centripetal  and  centrifugal  forces;   these  rings  would  bo  each  ' 
drawn  to  a  common  center,  and  a  system  of  worlds  similar  to  those  of 
(►ur  present  solar  system  would  be  the  result.    How  often  it  has  under.srone 
these  changes  is  beyond  the  power  of  the  imagination  to  conceive.  Like 
the  fabled  Phoenix,  our  solar  system,  with  all  its  manifold,  varied  and  mys- 
terious life,  rises  into  new  life  and  vigor  from  the  ashes  of  its  own  ruin. 
While  wo  tind  inherent  in  matter  forces  sutiiciently  potent  to  generate  all 
of  the  heat  and  light  of  the  solar  system,  with  all  their  resultant  j'be-  ' 
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omena, — forces  capable  of  rolling  the  heavens  and  earth  together  as  a 
reat  scroll/'  and  <  meltiDg  them  in  fervent  heat/' — and  that  such  forces 
ftve  been  exerted  and  may  be  exerted  again,  I  may  safely  assure  my 
nends  that  they  are  in  no  immediate  danger  from  this  cause,  and  that  this 
eneration  will    pass  away  before  these  things  shall  bo." 

The  cause  of  attraction  is  not  known,  but  may  yet  be  found  in  magnet- 
m.  The  motions  of  the  heavenly  bodies,  as  well  as  attraction,  may  possi- 
y  be  found  in  the  two-fold  forces  of  electricity  and  its  kindred  mystery, 
agnctism.  But  I  cannot  pursue  this  branch  of  the  subject  now  without 
le  risk  of  wearying  your  patience,  and  shall  have  to  defer  it  to  some 
Lture  occasion  when  time  and  opportunity  offers. 


MOONLIGHT.* 
BY  RICHARD  A.  FROCTOR,  B.  A. 

The  light  of  the  moon  and  the  changes  of  the  moon  were  probably  the 
rat  phenomena  which  led  men  to  study  the  motions  of  the  heavenly  bodies, 
i  oar  times,  when  most  men  live  where  artificial  illumination  is  used  at 
^ht,  we  can  scarcely  appreciate  the  full  value  of  moonlight  to  men  who 
•nnot  obtain  artificial  light.  Especially  must  moonlight  have  been  valua- 
e  to  the  class  of  men  among  whom,  according  to  all  traditions,  the  first 
^ronomers  appeared.  The  tiller  of  the  soil  might  fare  tolerably  well 
■thout  artificial  light,  though  even  he — as  indeed  the  familiar  designation 
the  harvest  moon  shows  us — finds  especial  value,  sometimes,  in  moon- 
Sbt.  But  to  the  shepherd  moonlight  and  its  changes  must  have  been  of 
^treme  importance  as  he  watched  his  flocks  and  herds  by  night.  We  can 
f^derstand  how  carefully  ho  would  note  the  change  from  the  new  moon  to 
^«  time  when,  throughout  the  whole  night,  or  at  least  of  the  darkest  hours, 
^«full  moon  illuminated  the  hills  and  valleys  over  which  his  watch  ex- 
*lided,  and  thence  to  the  time  when  the  sickle  of  the  fast- waning  moon 
lone  but  a  short  time  before  the  rising  of  the  sun.  To  him.  natuially,  the 
nar  month,  and  its  subdivision,  the  week,  would  be  the  chief  measure  of 
me.  Ho  would  observe — or  rather  he  could  not  help  observing — the 
issage  of  the  moon  around  the  zodiacal  ban  i,  some  twenty  moon  bre.idths 
de,  which  is  the  lunar  roadway  among  the  stars.  These  would  be  the 
dt  purely  astronomical  observations  made  by  man  ;  so  that  we  learn  with- 
t  .surprise,  that  before  the  pre^eIlt  division  of  the  zodiac  was  adopted,  the 
1  Chaldean  astronomers  (as  well  :as  the  Indian,  Persian,  Egyptian  and 
linese  astronomers,  who  still  follow  the  practice),  divided  the  zodiac  into 
lunar  mansions,  each  mansion  corresponding  nearly  to  one  day's  motion 
the  moon  among  the  stars. 

It  is  easy  to  understand  how  the  first  rough  observations  of  moonlight 
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fiiid  ita  chan^i^^  taugbt  mou  the  true  nature  of  the  moon,  at  aix  opaqua 
globe  circling  r<iund  liie  earthy  tin  (l  borrowing  her  light  from  I  lie  mn.  They 
perceived,  first,  that  ihc  moon  wm  only  ftjU  when  she  wuh  oppo«it<^  the  ^un, 
shhiing  at  her  higliest  in  the  south  at  midnight  when  the  rud  was  at  lib 
lowef^t  l»ent?ath  the  northern  hori^son.  Before  the  timt?  of  full  locion,  thtj 
Baw  thrii  more  or  lam  of  Lite  moon*s  dltik  wa**  illuminated  as*  ln^  wan  m*wr 
or  farther  iVotri  the  position  0|jpo8itc  the  sun,  tlie  illniui Mated  i»idi'  Whif 
towards  tl*e  we^t — that  towards  tlic  sun  ;  while  after  full  moon  thcisanie 
law  was*  ijerceivod  in  tho  amount  uf  light,  the  illuminated  haing  stili, 
towank  the  «un»  that  ik,  towarda  the  east.  They  could  not  fail  to  nhsem^ 
the  horned  moon  ftometitnort  in  tlie  day  time,  with  ht*r  htirns  turned  tltrMly 
from  the  HUH,  and  f*hovving  as  pliiinly,  hy  her  a.^jieet,  whence  her  iiglu  wi# 
derived,  as  dooti  any  terrestrial  bull  lit  up  either  by  a  lamp  or  by  tho«aBi^ 
The  t-xplntiHtion  they  gave  tvas  the  expUination  still  given  by  fi-tr  tu 
mcrs.  L*a  m  briefly  consider  it.  In  doing  m  I  propose  to  modify  tin  ..nb- 
nary  text-book  illuat ration  whicdi  haa  always  ®eemecl  to  me  iugeniooilj 
calculated  (With  hn  double  mi  of  diverflely  illuminated  moons  aroand  th|| 
«arth)  to  !uake  a  wimple  subject  obssuure. 


In  Fig.  I,  let  E  represent  the  earth  ono  half  in  darkne;i«f,  the  othiw  hilt 
llUiminatec'  by  thL>  rays  of  the  sun,  S,  whk-h  should  be  supposed  pbtrisi 
a  much  greater  distance  to  the  left,  in  fact  about  five  yard*?  away  from  t 
To  preserve  the  right  proportion*!,  also,  the  sun  ought  to  be  much  8 
and  lire  earth  a  niorv^  p>int.    I  mention  this  to  prevt^ni  the  reader 
adopting  erroneous  ideas  as  to  the  »i»o  of  these  bodiee*.    In  reality  ! 
quite  impossible  to  show,  in  such  figures,  the  true  proportions  of 
heavenly  bodies  and  their  dit^tanees.    Next  let  M,  M'j  M*,  M*,  etcrcpr 
tlic  moon  in  diflferent  portions  along  the  circuit  aroun<l  the  earth  at  B. 

Kow,  it  is  clear  that  when  the  moon  is  at  M\  her  ilhiminaled  fjiee 
turned  from  the  eartli,  E.    She,  therefore,  cannot  be  seen,  and  acci>r(hriiflj*, 
in  Fig,  2,  ^he  is  presented  as  a  blaek  disk  at  1  to  correspond  with  bi*r  la- 
visibilily  when  i^he  is  at  M'.    She  passes  on  to  M*,  and  uow  from  E  n 
of  her  illuminated  half  can  be  seen  towards  the  sun,  which  wouhJ  be 
imrd^t  the  right  if  we  can  imagine  an  eye  at  E  looking  towards  M*.  B 
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appearance  then  is  shown  at  2,  Fig.  2.  In  any  intermediate  portion  between 
if  and  M',  the  sickle  of  light  is  visible  but  narrower.    We  see  also  that  all 
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Fig.  2. 

his  time  the  moon's  place  on  the  sky  cannot  be  far  from  the  sun's  place, 
or  the  line  from  E  to  is  not  greatly  inclined  to  the  line  from  E  to  S. 
V^hen  the  moon  has  got  around  to  M'',  the  observer  on  the  earth  sees  as 
luch  of  the  dark  half  as  of  the  bright  half  of  the  moon,  the  bright  half 
eing  seen,  of  course,  toward  the  sun.  Thus  the  moon  appears  at  3,  Fig, 
.  Again  as  to  position,  the  moon  is  now  a  quarter  of  a  circuit  of  the 
cavens  from  the  sun,  for  the  line  from  E  to       is  square  to  the  line  from 

•  to  S     We  see  similarly  that  when  at  W  the  moon  appears  as  shown  at4y 

•  ig.  2,  for  now  the  observer  at  E  sees  as  small  a  part  of  the  moon's  dark 

as  he  had  seen  of  her  bright  side  when  she  was  at  M-.  When  she  is  at 
Ijj  the  observer  at  E  sees  her  bright  face  only,  the  dark  face  being  turned 
irectly  from  him.  She,  therefore,  a])pcars  as  at  5,  Fig.  2.  Also  bein^ 
ow  exactly  opposite  the  sun,  as  we  see  from  Fig.  1,  she  is  at  her  highest 
'hen  tlio  sun  is  at  his  lowest,  or  midnight;  and,  at  this  time,  rules  the 
ight  as  the  sun  rules  the  day.*    As  the  moon  passes  on  to  AP,  a  portion  of 

dark  half  comes  into  view,  the  bright  side  being  now  towards  the  left^ 
e  we  look  at      from  E,  Fig.  1.    Her  appearance,  therefore,  is  as  shown  at 

•  When  at  M"  she  is  seen  at  7,  half  bright  and  half  dark,  as  when  she  was 
t  M',  but  with  the  halves  int^^-rchanged.  At  M"  j^he  appears  as  at  8,  and, 
istly,  at      she  is  again  undiscv.'rnible. 

The  ancient  Chaldicuii  astronomers  eould  have  little  doubt  as  to  the 
alidity  of  this  explanation.  In  fact,  while  it  is  the  explanation  ohviously 
flggested  by  observed  facts,  one  cannot  see  how  any  other  could  have  oc^ 
II r red  to  them. 

J3ut  if  they  had  had  any  doubts  lor  a  while,  the  occurrence  of  eclipses 
ouM  soon  have  removed  those  doubts.  They  must  early  have  noticed 
lat  at  times  the  lull  moon  became  first  partly  obscured,  then  either  wholly 
sappeared  or  changed  in  color  to  a  deep  coppery  red,  and  after  a  while 

^  It  hax  l)*>t'n  tli'ui^ht  )>y  Mdinc  that,  in  tho  tK';;iiMiiii>r,  the  moon  v  as  nlwavH  npiMi^ltc  the  sud,  thw 
rayd  ruling  the  ui^bl    Miltuii  iliu.s  undirMtoou  thebi-coui.t  Kl^<iU  in  thclii.<«t  Injuk  ot' limesiH.    V'ur  lie  says  r 

Ia-'h-*  l»ri;»'ht  the  morn 
B'lt  opposite  in  lyvell'd  w«'»t  was 
\\\»  uiirmr  wi;h  full  furre,  horniwinn  Imt  liglil 
rp  iii  liiiii  ;  fur  u-luT  litfht  !«h(>  ntM><lHl  none 
In  that  a.spi.'Ci  ;  and  .still  that  liiMtance  kefpH 
Till  ni^ht,  ihon  in  the        hiT  tuiu  vhe  ^hinen 
UuVoh  M  on  liruv'n'A  grt'at  axle. 
It  iras  onlf  oh  n  contt^qucnce  of  A  laniN  tranHgres.iioo  that  he  co!iceives  the  angel.i  rM>iight  to  punlah  tbtf 
iman  race  bv  altering  the  niuvemcnts  ot  the  cu  cstinl  bodifM . 

Tu  the  hlank  moon 
Her  oflSce  they  prostri be- 
lt is  biirdly  necessary  to  say,  perhaps,  that  thin  interpretation  is  nul  sci.  ntincally  admissible. 
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reappeared.   Sometimes  the  darkening  was  loss  complete,  so  that  at  the 
time  of  greatest  darkness  a  portion  of  the  moon  seemed  eaten  oat,  thongh 
not  by  a  well  defined  or  . black  shadow.    These  phenomena,  they  woald 
find,  only  at  the  time  of  full  moon.    And  if  they  were  closely  observant 
they  would  find  that  these  eclipses  of  the  moon  only  occurred  when  the 
ftill  moon  was  on  or  near  the  great  circle  round  the  stellar  heavens,  which 
they  had  learned  to  be  the  sun's  track.    They  could  hardly  fail  to  infer  that 
these  darkenings  of  the  moon  were  caused  by  the  earth's  shadow,  Dear 
which  the  moon  must  always  pass  when  she  is  full,  and  through  which  she 
must  sometimes  pass  more  or  less  fully ;  in  fact,  whenever,  at  the  time  of 
full,  she  is  on  or  near  the  plane  in  which  the  earth  travels  round  thesao. 
Solar  eclipses  would  probably  bo  observed  later.    For  thongh  a  total  eclipse 
of  the  sun  is  a  much  more  striking  phenomenon  than  a  total  eclipse  of  the 
moon,  yet  the  latter  are  far  more  common.    A  partial  eel i pee  of  the  sod 
may  readily  pass  unnoticed,  unless  the  sun*s  rays  are  so  mitigated  by  haie 
or  mist  that  it  is  possible  to  look  at  his  di»k  without  pain.    Whenever  solar 
eclipses  came  to  be  noted,  and  we  know  Irom  the  Chaldfean  discovery  of 
the  groat  eclipse  period,  called  the  Sgros^  that  they  wore  observed  at  least 
two  thousand  years  before  the  Christian  era,  the  fact  that  the  moon  is  aa 
opaque  body  circling  round  the  earth,  and  much  nearer  to  the  earth  than 
the  sun  is,  must  be  regarded  as  demonstrated.    Not  only  would  eclipses  of 
the  sun  be  observed  to  occur  only  when  the  moon  was  passing  between  the 
oarth  and  the  sun,  but  in  an  eclipse  of  the  sun,  whether  total  or  partial, the 
round  black  body  cutting  off  the  sun's  light  wholly  or  partially  would  be 
Been  to  have  the  familiar  dimensions  of  the  lunar  orb. 

Leaving  solar  and  lunar  eclipses  for  description,  perhaps,  on  another 
occasion,  1  will  now  proceed  to  consider  a  peculiarit}^  of  moonlight  which 
must  V or}'  early  have  attracted  attention — I  mean  the  phenomenon  called 
the  harvest  moon. 

The  mnf)n  circuits  the  heavens  in  a  path  but  slightly  inclined  to  that  of 
the  sun,  called  the  ecliptic,  and  for  our  ])resent  purj^ose  wc  may  spoak of 
the  moon  as  travelinic  in  the  ecliptic.  Xow  we  know  that  during  the  win- 
ter half  ol  the  year  the  sun  is  south  of  the  equator:  the  circle  of  the  hea- 
venly sj)here  which  ]>as^es  throui^h  the  east  and  west  horizon,  ami  basils 
plane  s«juare  to  the  ])olar  axis  nf  ihe  heaveiis.  Durini:  the  other  or  suiiiimr 
half  of  tlu.»  year  lu-  is  noi'th  of  thi'  equator.  In  the  former  case  the  >un  i> 
above  the  horizt)n  less  tlian  half  tlu*  twcnty-four  hours,  day  being  so  niui.h 
the  shorter  as  the  sun  is  farther  sinith  of  the  equator;  whereas  in  the  latter 
case  the  sun  is  above  the  horizon  more  than  twelve  hours,  day  being 
much  the  Ioniser  as  the  sun  is  farther  north  of  the  equator.  Precisely  >iini- 
lar  clianires  alTect  the  moon,  only,  instead  of  taking  place  in  a  year  {the 
time  in  which  the  sun  circuits  the  stellar  heavens),  they  occur  in  what  i? 
called  a  sidereal  month,  the  time  in  which  the  moon  completes  her  circuit 
of  the  stellar  heavens.  For  about  a  fortnight  the  moon  is  above  the  horizon 
longer  than  she  is  below  the  horizon,  while  during  the  next  fortnight  sbe 
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is  below  the  horizon  longer  than  she  is  above  the  horizon.  Now,  clearlv, 
when  the  length  of  what  we  may  call  the  moon^s  diurnal  path  (meaning 
her  path  above  the  horizon),  is  lengthening  most,  the  time  of  her  rising  on 
successive  nights  must  change  least.  She  comes  to  the  south  later  and 
later  each  successive  night  by  about  50^  minutes,  because  she  is  always 
traveling  towards  the  east  at  such  a  rate  as  to  complete  one  circuit  in  about 
foar  weeks;  and  losing  tKus  one  day  in  28,  she  loses  about  50^  minutes  per 
day.  If  the  interval  between  her  rising  and  arriving  to  the  south  were  aU 
wayR  the  same,  she  would  rise  50^  minutes  later  night  after  night.  But  if 
the  interval  is  lengthening,  say  10  minutes  per  night,  she  would  of  course 
*i8e  only  40i  minutes  later;  if  the  interval  is  lengthening  20  minutes  per 
light  she  would  rise  only  30^  minutes  later,  and  so  forth.  But  the  lunar 
liarnal  arc  lengthening  all  the  time  she  is  passing  from  her  position 
&rtheNt  bouth  of  the  equator  to  her  position  farther  north,  just  in  the  same 
s^ay  as  the  solar  day  is  lengthening  from  midwinter  to  midsummer,  only  to 

much  greater  degree.  And  as  the  solar  day  lengthens  fastest  at  spring 
r  hen  the  sun  crosses  the  equator  from  south  to  north,  so  the  time  the  moon 
B  above  the  horizon  lengthens  most,  day  by  day,  when  the  moon  is  crossing 
be  equator  from  south  to  north.  It  lengthens,  Men,  from  an  hour  to  an 
I  our  and  20  minutes  in  one  day,  that  is  the  interval  between  moonrise  and 
i^oonsetting  increases  from  30  to  40  minutes.    At  this  time,  then,  whenever 

happens  in  each  lunar  month,  the  moon's  time  of  rising  changes  least — 
Ostead  of  the  moon  rising  night  after  night  50|  minutes  later,  the  actual 
difference  varies  only  from  10  to  20  minutes. 

Now  when  this  happens  at  a  time  when  the  moon  is  not  nearly  full,  it  is 
»ot  specially  noticed,  because  the  moon's  light  is  not  then  specially  useful, 
^ut  if  it  happens  when  the  moon  is  nearly  full,  it  is  noticed,  because  her 
i^ht  is  then  so  useful.  A  moon  nearly  full,  afterwards  quite  full,  and  then 
^r  a  da}'  or  two  still  nearly  full,  rising  night  after  night  at  nearly  the  same 
ime,  renijiining  also  night  after  night  longer  above  the  horizon,  manifestly 
erves  man  for  the  lime  being  in  the  most  convenient  way  ])ossil)le.  But  it 
a  clear  that  as  the  full  moon  is  f»ppositc  the  sun,  and  as  to  iultill  the  condi- 
ion  (leseril)e(l  we  have  soon  that  she  must  be  <T0ssing  the  equator  from 
outh  to  north,  the  sun,  o|)])osite  to  her.  nuist  be  at  the  part  of  his  ])ath 
"here  he  crosses  the  equator  from  north  to  south.  In  other  words,  the  time 
f  year  must  ])e  the  autumnal  equinox.  Thus  the  moon  whirh  fomcs  to 
full  "  nearest  ISepleinber  22  or  23  will  behave  in  the  convenient  wa}'  de- 
:ribcd.  At  this  time,  moreover,  when  she  rises  night  after  night  at  nearly 
le  same  time,  the  nights  are  lengthening  the  fastest  while  the  time  the 
le  moon  above  the  horizon  is  lengthening  still  more  —  and,  therefore, 
1  all  respects  the  moon  is  then  doing  her  best,  so  to  speak,  to  illuminate 
ae  nights.  At  this  season  the  moon  is  called  the  harvest  moon,  from  the 
isistance  she  sometimes  renders  to  harvesters. 

The  moon  which  is  full  nearest  to  September  22-23,  may  precede  or  fol- 
5W  that  date.    In  the  former  case  only  can  it  properly  be  called  a  harvest 
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moon.  In  the  latter  it  is  sometimes  called  the  hunter's  moon.  The  full 
moon  occurrinij  nearest  to  harvest  time  will  always  partake  more  or  less  of 
the  qualities  oi  a  full  moon  occurring  at  the  autumnal  equinox,  and  similarly 
of  a  full  moon  following  the  autumnal  equinox.  So  that,  in  almost  every 
year,  there  may  be  said  to  bo  a  harvest  moon  and  a  hunter's  moon.  Bat. of 
course,  it  will  very  often  happen  that  in  any  particular  agricultural  district 
the  harvest  has  to  be  gathered  in  during  the  wrong  half  ol  the  lunar  month, 
that  is,  during  the  last  and  first,  instead  of  the  second  and  third  quarters. 

The  n  ader  must  not  fall  into  the  mistake  of  sup])Osing,  as  1  have  seen 
sometimes  stated  in  text-books  of  Astronomy,  that  we  are  more  favored  iD 
this  respect  than  the  inhabitants  of  the  southern  hemisphere.  It  is  quite 
true  that  the  same  full  moon  shines  on  us  as  on  our  friends  in  New  Zealand, 
Australia,  and  Cape  Colony  and  also  that  our  autumn  is  their  8))ring,  and 
their  spring  our  autumn.  But  the  full  moon  we  have  in  autumn  bebavesin 
the  southern  hemisphere  not  as  with  us,  but  as  our  spring  moon  behaves; 
and  the  full  moon  of  our  spring,  which  is  their  autumn,  behaves  with  them 
as  our  autumn  moon  behaves  with  us.  It  is,  therefore,  for  them  a  harvert 
moon  if  it  occur  before  the  equinox,  and  a  hunter's  moon  if  it  occur  after 
the  e<iuinox.  A  vury  little  consideration  will  show  why  this  is.  In  fact  if, 
in  the  explanation  given  above,  the  words  north  and  south  be  interchanged, 
and  March  21-22  written  for  September  22-23,  the  explanation  will  be  pre- 
cisely that  which  I  should  have  given  respecting  the  harvest  (or  March) 
ni(»on  ol'  the  southern  heniisplu'iv.  if  I  had  been  writing  for  southern  readers. 
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On  Cr-itical  Periods  in  the  History  of  the  Earth,  and  their  Rela- 
tion to  Evolution  ;  On  the  Quaternary  as  Such  a  Per.od. 

I:Y   .JOSEPH  LKCONTE. 

[continued.] 

I  have  ])ret*oi*red,  thus  far,  to  s})eak  of  general  evolution-cbangos  of  or- 
ganism^, wlu'ther  slow  or  ra])id,  as  ])rodueed  by  varying  pressure  of  exter- 
nal conditions,  and  of  the  most  striking  local  changes  by  migration  from 
other  regions,  where  tiio  ajjpareiitl}'  suddenly-appearing  species  had  pre- 
viously existed,  having  originated  there  b}'  evolution  in  the  usual  way  I 
have  chosen,  thus  far,  to  represent  the  organic  kingdom  as  lying,  as  it  were 
pas.sir*-  and  plastic  under  the  molding  hands  of  the  environment.  I  bave 
done  so  because  it  is  in  accordance  with  true  method  to  exhaust  the  more 
obvious  causes  of  evolution  before  a])j)ealing  to  the  more  abscure  and  doabi- 
ful. 
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It  is  possible  that  general  movements  affecting  alike  all  classes  may  be 
crounted  for  in  this  way  alone.  But  there  are  many  facts  in  the  evolution 
the  organic  kingdom,  especially  the  sudden  appearance  of  new  forms  in 
3  quietcHt  times,  which  can  hardly  be  thus  explained.  There  seem  to  b© 
€rnal  as  well  as  external  factors  of  evolution.  Again,  the  internal  factors 
Ey  be  either  in  the  form  of  tendencies  to  change  or  of  resistance  to  change- 
"  these,  however,  the  latter  seems  to  be  most  certain.  There  may  be  in 
o  organic  kingdom  an  ''inherent  tendency'-  to  change  in  special  directions, 
Hilar  to  that  which  directs  the  course  of  embryonic  evolution, — a  tend- 
c-y,  in  the  case  of  the  organic  kingdom,  inherited  from  physical  nature 
>m  which  it  sprang,  as  in  the  case  of  the  embryo  it  is  inherit^nl  from  the 
ganic  kinirdom  through  the  line  of  ancestry.  This  cause,  however,  is  too 
s»cure,  and  1  therefore  pass  it  by. 

But  whether  or  not  there  bo  any  such  inherent  tendency  to  change,  there 
rtainly  is  an  inherent  tendency  to  stability, — to  persistence  of  organic 
fm.  If  there  be  no  inherent  force  of  progress,  there  certainly  is  an  in- 
rent  force  of  conservation  greater  in  some  species  than  in  others.  It  seems 
obable  tha".  in  many  of  the  more  rigid  types  this  stability  is  so  great,  and 
crefore  variation  of  offspring  so  slight,  that  progressive  change  of  form 
too  slow  to  keep  pace  with  change  of  external  conditions,  especially  in 
itical  periods.  If  this  be  so,  then  an  organism  muy  be  regarded  as  under 
e  influence  of  two  opposing  forces:  the  one  conservative,  the  other  pro- 
essive  ;  the  one  tending  to  equilibrium,  the  other  to  motion  ;  the  one  to 
rmanence,  the  (Kher  to  cfiange  of  form  ;  the  one  static,  the  other  dynamic ; 
e  out:  internal,  the  law  of  hen  d It ij,  the  other  external, }>rrssurti  of  a 
anijini]  environment.  Under  the  influence  of  two  such  forces,  the  one  urg- 
g,  the  other  rcsislini^,  it  is  evident  that  even  with  steady  changes  of  ex- 
pnal  conditions  the  change  of  organic  forms  would  be  more  or  le>s  par- 
ysinal.  Other  kinds  of  evolution,  i)hysieal  and  social,  evident'y  advance 
roxysiaally  from  this  cause.  As.  therefore,  in  the  gradual  evolution  of 
nil  tVatures  there  are  periods  of  comparative  (juiet,  during  which  the 
•ces  of  change  are  gathering  strength  but  pro<luee  little  visible  effect,  bo- 
^  resisted  by  crusl-rigidit}',  and  periods  when  the  accumulating  forces 
ally  overcome  resistance  and  determine  com])aratively  rapid  changes; 
in  social  evolution  there  are  peri<»ds  in  which  forces  of  social  change  are 
ihering  strength  but  make  no  visible  sign,  being  resisted  by  social  con- 
vatism, — rigidity  of  the  social  crust, — and  ])eriods  in  which  resistance 
OS  wa3'  and  rapid  changes  occur,  so  also  in  the  evolution  of  the  organic 
i^dom  ihe  forces  of  change,  that  is,  pressure  of  changing  environment, 
y  accumulate  but  make  little  impression,  being  resisted  by  the  law  of 
etiity — oi'  like  'producing  like — or  type-rigidity  until,  finally,  the  resistance 

ing  way,  the  organic  form  breaks  into  fantastic  sports  which  are  at  onco 
Eed  by  natural  selection,  an<l  rapid  change  is  the  result. 

Some  persons  seem  to  think  that  paroxysmal  evolution  is  inconsistent 
th  the  uniformity  of  nature's  laws.  On  the  contrary,  it  is  in  perfect  accord. 
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Laws  and  forces  arc  indeed  uniform,  bat  phenomena  are  nearly  always  par- 
oxysmal. The  forces  of  volcanoes  and  earthquakes,  of  lightning  and  temp- 
est, are  uniform,  but  the  phenomena  are  paroxysmal.  Winds  at  the  earth's 
burfaco,  where  the  resistance  is  great,  bhic  in  pyffs>  A  thin  sheet  of  water 
over  a  smooth  sloping  surface  runs  in  waves.  The  law  may  be  illaUratd 
a  thousand  ways.  In  all  cases  where  an  accumulating  force  is  opposed  br 
a  constant  resistance,  we  have  phenomena  in  paroxysms. 

Hut  whatever  be  the  cause,  the  fact  of  paroxj'smal  movement  of  organic 
evolution  is  undoubted.  All  along  the  course  of  geological  history,  from 
beginning  to  end,  even  when  the  times  were  quietest,  where  the  record  if 
Aillest  and  apparently  without  any  missing  leaf,  species  come  and  go  and 
others  take  their  place,  and  yet  only  rarely  do  we  find  any  transition  step*. 
If  this  were  merely  once  or  twice  or  thrice,  or  to  any  extent  exceptional,  it 
might  be  explained  by  loss  of  record  here  and  there,  but  it  occurs  thou'^nds 
and  tens  of  thousands  of  times.  ^*ow,  if  evolution  moves  only  at  uniform 
rate,  if  it  takes  one  hundred  thousand  years  to  transmute  one  species  into 
another  (as  it  certainly  does  when  evolution  is  moving  at  its  usual  rate),  if 
there  are  at  least  one  hundred  thousands  steps  (represented  each,  of  course, 
by  a  whole  generation  of  many  individuals)  between  every  two  consecu- 
tive species,  it  is  simply  incredible  that  all  the  individuals  representing  the 
intermediate  steps,  so  infinitel}'  more  numerous  than  the  species  they  con- 
nect, should  be  so  generally,  almost  universally,  lost.  But  the  phenomens, 
as  we  find  them,  are  easily  understood  if  a  few  generations  represent  the 
transition  step,  and  many  generations  the  permanent  form. 

A  Himiliir  nipiii,  almost  su<idon,  appearance  and  extinction  of  genera, 
familit  s,  and  liii^her  i(roii])s  at  certain  horizons,  are  also  common.  In  the*e 
cases  the  iiitorniediutc  stops  of  transition  are  often  found,  and  constitute, 
in  fact,  the  cliiof  dcmonstrativo  evidence  of  the  truth  of  evolution.  Bat 
the  (liniculty  on  ihc  assuin]>iif)n  of  a  uniform  rate  of  evolution  is  none  tin* 
less  here,  tor  the  time  recjuircd  to  evolve  a  new  t^enus  or  a  new  family  is, of 
Course,  iinnieiisely  i^^'cater  tliaii  in  tiie  case  of  a  new  s])ecies. 

We  will  illustrate  llie  tlillieulties  of  tlie  ordinarj'  view  hy  one  striking' 
exaniple.  In  llie  rppi-r  Silurian,  in  the  niiilst  of  a  conformable  series.— 
where  it  tiu  re  ho  any  hreak.  any  lo>i  record,  surely  it  must  he  very  small. 
— appear  '^u<hle^ly,  without  j)remonition,  y/.^7'(.^*;  not  a  connectinir  link  W- 
tweeii  fishes  ami  any  lorm  of  invertebrates,  but  ]>erl'ect,  un jnistakablo 
fishes.  Jlere  we  iiave.  therefore,  the  aj>i>earance  not  only  of  a  new  cla>v 
but  of  a  new  sub  kini^dom  or  tyj)e  of  strueture,  VrrftbnUa.  Now,  to  change 
from  any  j)revi<)Usly  existing  form  of  invertebrate,  whether  worm,  cru?la- 
cean.  or  mollusk,  into  a  vertebrate,  b}-  a  series  of  imperceptible  steps  rep- 
resented by  successive  ^generations,— stei)s  so  imperceptible  that  it  wouU 
take  one  hundred  thousand  of  them  to  advance  from  one  intermediate  spe- 
cies to  an  other, — wouhl  recjuire  an  amount  of  time  which  is  inconceivable 
to  the  human  mind,  aiid  a  number  of  steps,  each  be  it  remembered,  repre- 
sented by  th«>usand3  of  individuals,  which  can  scarcely  be  expreesed  by  riif- 
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68.  And  jet  we  must  believe  that  these  innumerable  transitional  forms, 
ch  represented  by  innumerable  individuals,  are  all  lost,  and  that  this  pro- 
gious  time  shows  no  evidence  in  the  rocky  record.  If  this  case  were  ex- 
ptional  we  might  possibly  admit  that  fishes  appeared  \h  Great  Britain  by 
igration  (as  they  probably  did),  but  only  alter  having  previously  existed 

1  told  millions  of  ages  somewhere  else;  but  similar  cases  are  too  common 
be  explained  in  this  way. 

Sow  the  whole  diflSculty  disappears, — we  avoid  the  incredible  imper- 
:;tion  of  the  geological  record  (imperfect  at  best);  we  avoid  also  the  neces- 
y  of  extending  geological  time  to  a  degree  which  cannot  be  accepted  by 

2  ph3'!iicist. — if  we  admit  that  the  derivation  of  one  species  from  another  is 
t  necessarily  by  innumerable  imperceptible  steps,  but  may  sometimes  be  by 
etc  decided  steps ;  and  that  the  same  is  true  for  the  origin  of  new  genera, 
nilies,  orders,  etc. ;  in  a  word,  that  there  are  in  the  history  of  evolution  of 
icies  genera,  families,  orders,  etc.,  and  of  the  organic  kingdom  periods  of 
old  mocemmt.  When  the  whole  organic  kingdom  is  involved  in  the  move- 
int,  then  we  call  the  porio<l  critical,  and  the  record  of  it  is  often  lost. 

Thus,  on  the  supposition  of  such  rigidity  or  resistance  to  change  in  or- 
tnic  forms,  varying  in  degree  in  different  species  and  in  different  genera,  j 
tnilieri,  orders,  etc.,  a  rigidity,  also,  increasing  by  accumulated  heredity  so  i 
tig  as  conditions  remain  unchanged,  it  is  evident  that,  in  times  of  perfect 
©nquillity  all  species  grow  more  and  more  rigid.   In  times  of  very  gradual 
Unge  the  more  plastic  species  change  gradually  pari  passu ^  while  the  more 
gid  species  change  paroxysmally,  now  one,  now  another,  as  their  resist-  j 
ice  is  overcome.    Finally,  in  times  of  revolution  nearly  all  forms  yield  to  ! 
le  pressure  of  external  conditions  and  change  rapidly,  only  the  very  ex- 
iptionally  rigid  being  able*  to  pass  over  the  interval  to  the  next  period  of 
adjusted  equilibrium. 

Thus,  for  example,  the  great  and  wide  spread  changes  of  physical  geog- 
phy  which  occurred  at  the  end  of  the  Carboniferous,  appropriately  called 
this  country  the  Appalachian  revolution^  were  the  death-sentence  of  the 
continuing  and  therefore  rigid  Palaeozoic  types.  But  the  sentence  was 
t  immediately  executed.  The  Permian  represents  the  time  between  the 
Qtence  and  the  execution, — the  time  during  which  the  more  rigid  Pal»o- 
ic  forms  continue  to  linger  out  a  painful  existence  in  spite  of  changed 
d  still  changing  conditions.  But  the  most  critical  time — the  time  of 
e  most  rapid  change,  the  time  of  actual  execution — was  the  lost  interval. 
nly  a  very  few  most  rigid  forms  pass  over  this  interval  into  the  Trias. 

The  Quaternary,  a  Critical  Period.  We  have  given  examples  of  several 
;neral  unconformities,  the  signs  of  wide-spread  oscillations  of  the  earth- 
ust,  attended  with  increase  and  decrease  of  land,  and  therefore  with  great 
id  wide-spread  changes  of  climate  and  other  physical  conditions,  and  also 
ilh  great  and  rapid  changes  of  organic  species.  These  times  of  general 
cillation  are  therefore  the  natural  boundaries  of  the  Eras  or  primary  di- 
sions  of  time.    We  have  called  them  critical  periods,  transition  periods, 
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poriodB  of  rovoIatioD,  because  thoy  arc  times  of  rapid  change,  both  in  the 
physical  and  organic  world, — a  change  overthrowing  an  old  and  esttblibh- 
ing  a  Mfjf  order  of  things.    They  are  also  times  of  lost  record,    \ye  bavt  I 
fiecn  that  those  critical  period.%  in  comparison  with  the  preceding  and  sac-  i 
cecding,  arc  conti/unttd  periodSy  and  it  is  for  this  reason  that  their  record  i* 
usually  Inst. 

Now,  the  (/iiatcrnar}'  is  such  a  critical  or  transition  period,  marking  tin; 
boundary  hotwccn  two  great  crr.s.  The  Quaternary*  is  also  a  porit^it-f 
groat  and  wide  spread  oscillatit)n8,  with  increase  and  decrease  of  land.— a  I 
j)oriud  of  upheaval,  erosion.  <luwn-sinking,  to  rise  again  slowly  to  the  pres- 
ent condition.  The  early  (Quaternary  was  therefore,  to  a  marke<l  degreci 
continental  period.  Here  also  we  have  newer  rocks  lying  unconformab> 
on  the  eroded  edges  of  an  older  series — river  sediments  in  old  river- vaiiejf. 
marine  sediments  in  fiords;  in  other  words,  we  have  unconformity  on  4 
grauil  scale.  Also,  in  connection  with  these  oscillations,  we  have  great 
changes  in  ])hysical  geograi)hy,  and  ct)rresponding  and  very  wide-spreid 
changes  in  climate,  and  consequently  corresponding  rapid  changes  in  or- 
ganic forms.  Here,  then,  we  have  all  the  characteristics  of  one  of  th* 
boundaries  between  the  jirimary  divisions  of  time.  We  have  a  transitioc 
or  criiirnl  period. — a  period  corresponding  to  one  of  the  lost  intervals;  ooiy 
in  this  instance,  being  so  recent  and  being  also  less  violent  than  the  pre- 
ceding ones,  it  is  not  lost.  From  this  it  follows  that  the  study-  of  the  Qm- 
ternary  ought  to  furnish  the  kc}'  which  will  unlock  nianj-  of  the  mysteries 
which  now  trouble  us.  Some  of  the  problems  which  have  been  nr  will 
be  cxplaine<l  by  study  of  the  (^lalernary  we  will  now  brielly  mention. 

I.  CluiuijrA  of  Sjnch'b'  nnt  suddtn.  If  tlio  (Quaternary  were  lost,  andve 
compare  the  Tertiary  rocks  witli  t he  uneonft»rniably  overlying  recent  rocks 
and  the  Tertiary  mammals  with  those  now  living,  how  great  and  appar- 
ent! v  sudden  seems  the  change  I  llow  like  to  a  violent  extermination  and 
rc-crcation  I  Hut  the  (Quaternary  is  fortunately  not  lost,  and  we  see  ihit  | 
there  has  been  no  sueli  wh«)lesale  cxterminaLion  and  re-creation,  but  olIv 
gradual  though  comparatively  rapid  transition. 

II.  Miiji'dtSon  One  Ch  'n  t  <\iu.<r  of  Chamjc.  But  what  is  sitll  niore  im- 
portant. w»'  are  able  to  trace  with  something  like  certainty  the  cau>eit 
these  rapid  changes,  a'ld  we  lind  that  in  the  higher  animals.  ehiefamoD? 
these  causes  iiave  been  ynitjnif'O/is. — migrations  enforced  by  changes  of  cli-  ' 
mate,  and  migrations  ])ermille<i  hy  changes  ot  jdiysical  geography  uperiiDi:  | 
gateways  belwei'U  regions  ])revi«>usly  se]nirated  by  impassable  barrierv 
This  p.)inl  is  >u  imjiortant  that  we  must  dwell  uj)on  it.  Ofily  an  outline. 
h(»wever.  of  soim'  of  these  migrations  and  their  etfects  on  evolution  can  be 
given  in  the  jiresenl  condition  of  knowledge. 

J)uriiig  Miocene  times,  as  is  well  known,  evergreens,  allied  to  tho.^i-  now 
inhabiting  Southern  Europe,  covered  the  whole  of  Kurope  as  far  north  a.* 
Lapland  and  Sj>itzbergen.  In  America,  Magnolias, Taxodiums,  Libucedrus. 
and  Sequoias  very  similar  to.  if  not  identical  with,  those  now  living  f>n  the 
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Southern  Atlantic  and  Gulf  coasts  and  in  California  were  abundant  in  Green- 
.and.  Evidently  there  could  have  been  no  Polar  ice-cap  at  that  time,  and 
consequently  no  arctic  species  unless  on  mountain  tops.  During  the  latter 
3art  of  the  Pliocene  the  temperature  did  not  differ  much  from  the  present; 
.he  Polar  ice  cap  had  therefore  commenced  to  form,  with  its  accompani- 
ncnt  of  arctic  species.  With  the  comin^r  on  of  the  Glacial  epoch,  the  polar 
ce  and  arctic  conditions  crept  slowly  southward,  pushing  arctic  species  to 
kliddlc  Europe  and  Middle  United  States,  and  sub-arctic  species  to  the  shores 
>f  the  Mediterranean  and  the  Gulf.  With  the  return  of  more  gonial  cli- 
nato,  arctic  conditions  went  slowly  northward  again,  and  with  them  went 
iretic  species  slowly  migrating,  generation  after  generation,  to  their  present 
iretic  home. 

Similarly,  molluscous  shells  migrated  slowly  southward  and  again  north- 
BTiird  to  their  present  position.  Hut  plants  and  some  terrestrial  inverte- 
brates, su<*h  as  injects,  had  an  alternative  which  shells  had  not,  namely, 
:hat  of  seeking  arctic  conditions  also  upward  on  the  tops  of  mountains. 
Many  did  so,  and  were  left  stranded  there  until  now.  It  is  in  thi.s  way  that 
wrc  account  for  the  otherwise  inexplicable  faet  that  Alpine  species  in  Mid- 
31o  Euroj)e  are  similar  or  even  largely  identical  with  those  in  the  United 
States,  and  also  with  those  now  living  in  arctic  regions.  These  species  were 
wide-spread  all  over  Europe  and  the  United  States  in  Glacial  times;  and 
Behilo  some  of  them  afterward  went  northward  to  their  present  homo,  some 
In  each  country  sought  arctic  conditions  in  Alpine  isolation.  This  exi)lana- 
tion,  which  ha^  been  long  recognized  for  plants,  has  been  recently  applied 
by  Mr.  Grote  to  arctic  insects  found  on  the  top  of  Mt.  Washington  and 
tho  mountains  of  Colorado.* 

Undoubtedly  changes  of  climate  during  this  time  enforced  similar  mi- 
grations among  mammals  also.  But  it  is  evident  that  while  ])lants  aikd  in- 
vertebrates might  endure  such  modifications  of  climate  and  such  enforced 
migrations  with  little  alteration  of  form,  the  more  highly  organized  and 
sensitive  mammalian  sj)ecies  must  be  either  destroj'ed  or  else  must  undergo 
more  i)rofoiind  changes.  Moreover,  the  opening  of  land  connections  between 
regions  i)reviously  isolated  by  barriers  would  be  far  more  (juiekly  taken 
advantage  of  by  mammals  than  by  invertebrates  an<l  plants.  The  migra- 
tions of  j)lants  are  of  necessity  very  slow,  that  is,  from  generation  to  gen- 
oration.  The  migrations  of  mammals,  too,  so  far  as  they  are  enforced  by 
changing  ( liiuate,  are  of  a  similar  kind;  but  the  voluntary-  migrations  of 
mammals,  p'rmiffi  d  by  removal  of  barriers,  may  take  place  muuli  m»>re  rap- 
idly, oven  in  a  lew  generations.  This  introduces  another  element  of  very 
rapid  local  change,  namely,  the  invasion  of  one  fauna  by  another  e<jually 
well  adapted  to  the  environment,  and  the  struggle  for  life  between  the  in- 
vaders and  the  autochthones.  • 

•  This  application,  with  reference  to  Mt.  Wanhington  and  other  arctic  insfct-^  in  Ameri- 
ca, wa«  previously  made  by  Prof.  A.  S.  Pa -  kHrd,  Jr  ,  in  the  Mem  )ir3  of  the  Benton  Soc.  Nat. 
HiM.,  i.  p.  250.   18C7.  — Ei>.  American  Naturalist. 
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For  example:  in  America  during  the  Glacial  epoch,  coincidently  with 
the  rigorous  climate,  there  was  an  elevation  of  the  continent,  greatest  in 
region  ot  high  latitude,  hut  also  probably  great  along  the  line  of  the  Mis- 
sissippi River;  for  in  this  region  it  extended  southward  even  to  and  beyond 
the  shores  of  the  Gulf.  Prof.  Hiigard  has  shown  that  the  elevation  at  the 
mouth  of  the  Mississippi  Kiver  was  at  least  four  hundred  and  fifty  to  fire 
hundred  feet  above  the  present  condition.  Until  the  Glacial  times  the  two 
Americas  were  certainly  separated  by  sea  in  the  region  of  the  Istbroad.a^ 
shown  by  the  Tertiary  deposits  there.  This  barrier  was  removed  by  up- 
heaval during  the  Glacial  epoch,  and  a  far  broader  connection  existed  tha 
than  now.  Through  this  open  gate-waj'  came  the  fiauna  of  South  America, 
especially  the  great  Edentates,  into  North  America.  Sinr*ilarly  a  broad  con- 
nection then  existed  between  America  and  Asia  in  the  regions  of  the  t^hal- 
low  se:i  between  the  Ak-utian  Isles  and  Behring  Strait.  Through  this  irate 
way  came  an  invusion  from  Asia,  including  probably  the  mammoth.  Wiib 
this  invasion  probably  came  also  man.  It  seems  probable,  therefore,  thit 
the  earliest  remains  of  man  in  America  will  be  found  on  the  Pacific  coast 

Also  the  great  Pliocene  lake,  which  stretched  from  near  the  shores <f 
the  Gulf  far  into  British  Ameriea,  and  possibly  into  arctic  region  a,  and 
formed  a  more  or  less  complete  barrier  to  the  mammalian  fauna  eastacJ 
west  teas  abolished  by  upheaval,  and  free  communication  was  establiKhed. 
It  is  impossible  that  all  these  changes  of  climate  and  all  these  migrations 
partly  enforced  by  changes  of  climate  and  partly  permitted  bv  re- 
moval of  barriers,  and  in  this  hitter  case  especially  attended  with  the  fierc- 
est struggle  for  life,  should  not  produce  rapid  and  profound  changes  in  the 
mammalian  fauna. 

In  Europe  the  process  has  been  more  accurately  studied  and  is  better 
known.  In  Quaternary  times  at  least  four  different  mammalwn  faen« 
struggled  fur  mastery  of  European  soil.  (I.)  The  Pliocene  autochthones. 
(2.)  Invasions  from  Africa  by  opening  of  gate-ways  through  the  Mediter- 
ranean :  one  by  way  of  Italy,  Sicily,  and  Malta  and  one  by  Gibraltar,  both 
of  which  have  been  again  closed.  (3.)  Invasions  from  Asia,  by  removal  of 
a  great  sea  barrier  connecting  the  Black  and  Caspian  seas  with  the  Arctic 
Ocean.  This  gate-way  has  remained  open  ever  since.  (4.)  'Invasions  from 
arctic  regions,  enforced  by  changes  of  climate.  Probably  aiore  than  one 
such  invasion  took  place;  certainly,  one  occurred  during  the  second  Glacial 
epoch.  The  final  result  of  all  these  climatic  changes  and  these  struggles 
for  mastery  was  that  the  Pliocene  autochthones,  adapted  to  a  more  geaial 
climate,  were  mostly  destroyed  or  else  driven  southward  with  some  change 
into  Africa  :  the  African  invaders  were  driven  back  also  into  Africa,  and 
with  some  Pliocene  autocthones^  isolated  there  by  subsidence  in  the  Mediter- 
ranean region  closing  the  southern  gate-ways,  and  still  exist  there  under 
slightly  modified  forms  ;  the  Arctic  invaders  were  again  driven  northward 
by  return  of  more  genial  climate,  and  there  exist  to  this  day;  while  the 
Asiatics  remain  masters  of  the  field,  though  greatly  modified  by  the  conflict. 
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'  perhaps,  more  accurately,  we  might  say  that  the  existing  European 
iminalian  fauna  is  a  resultant  of  all  these  factors,  but  the  controlling  fac- 
T  IB  the  Asiatic.  With  the  Asiatic  invasion  came  man,  and  was  a  prime 
ent  in  determining  the  final  result. 

Thus,  regarding  the  Tertiary  and  the  Present  as  consecutive  eras,  and 
3  Quaternary  as  the  transition  or  critical  period  between,  then,  if  the^ 
!ord  of  this  period  had  been  lost,  corresponding  with  the  unconformity  here* 
ind,  we  should  have  had  here  an  enormous  and  apparently  sudden  change^ 
mammalian  species.    Yet  this  change  of  fauna,  as  great  as  it  is,  is  not  tO" 

compared  with  that  which  occurred  between  the  Archtean  and  Paltcozoic,. 
between  the  Paleozoic  and  Mesozoic,  or  even  that  between  the  Mesozoic 
d  Ca»nozoic  ;  for  the  change  during  the  Quaternary  is  mostly  confined  tc» 
ecics  of  the  higher  mammals,  while  the  change  during  previous  critical 
riods  extended  to  species  of  all  grades,  and  not  only  to  species,  but  to  gei^- 
1,  families,  and  even  orders.  We  conclude,  therefore,  that  the  previous* 
itical  periods  or  lost  interrals  were  far  longer  than  the  whole  Quaternary  ; 

else  that  the  rate  of  evolution  was  far  more  rapid  in  these  earlier  times. 

To  sum  up,  then,  in  a  few  words,  the  general  formal  laws  of  evolution- 
ange  throughout  the  whole  history  of  the  earth  : — 

(1.)  Gradual,  very  slow  changes  of  form  every  where  under  the  influence 

all  the  factorarof  change,  known  and  unknown:  for  example,  pressure 

changing  physical  conditions  whether  modifying  the  individual  (eer- 
inly  one  factor),  or  selecting  the  fittest  offspring  (certainly  another  fac- 
r);  improvement  of  organs  by  use  and  the  improvement  inherited  (cer- 
inly  a  third  factor),  and  perhaps  still  other  factors  yet  unknown.  This 
neral  evolution  by  itself  considered  would  produce  similar  changes  every- 
lere,  and  therefore  would  produce  geological  faunte,  but  not  geographical 
irersity.  Determination  of  a  geological  horizon  would  in  this  case  be  easy, 
cause  fossil  species  would  be  everywhere  identical. 

(2.)  Changes  in  different  places  and  under  different  physical  conditions, 
king  different  directions  and  advancing  at  different  rates,  give  rise  to 
^graphical  faunce.  This,  if  there  were  nothing  more,  would  produce  far 
eater  geographical  diversity  and  more  complete  localization  of  fauna' and 
ree  than  now  exist, — so  great  that  the  determination  of  a  geological  hori- 
Q  would  be  impossible. 

(3.)  The  force  of  change  resisted  by  heredity,  in  some  species  and  gen- 
a  more  than  in  others,  determines  paroxysms  of  more  rapid  movement 

general  evolution,  affecting  sometimes  species,  sometimes  genera  or  fam* 
es.  The  sudden  appearance  of  species,  genera,  families,  etc.,  in  quiet 
nes  is  thus  accounted  for. 

(4.)  During  critical  periods,  oscillations  of  the  crust,  with  rapid  changes  of 
lysical  geography  and  climate,  determine  a  more  rapid  rate  of  change  in 
I  forms;  first,  by  greater  pressure  of  physical  conditions ;  and,  second,  by 
grations  partly  enforced  by  the  changes  of  climate  and  partly  permitted 
'  removal  of  barriers,  and  the  consequent  invasion  ot  one  fauna  and  flora 
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hy  amnlier  and  scv**re  strufjgle  for  mustery.  This  would  tend  to  equalize 
again  llio  oxlivmo  diversity  cauHcd  by  the  t»oeond  law  ;  but  the  effect  wouM 
be  more  marked  in  the  oaRC  of  the  animals  than  plants,  because  volanlarj 
mis^rations  are  possible  only  in  this  kingdom,  llcnce  it  follows  that  ageo- 
loiric^il  horizon  is  fur  better  determined  by  the  fauna  than  by  the  flora. 

III.  H'-^f'jr'ic  cahie  of  the  Present  Time.  Most  geologists  regard  the 
l^reHont  u>  one  of  the  minor  subdivisions  of  the  C'icnozoic  era,  or  even  of  the 
•i/iialernary  i»oriod.  More  commonly  the  </iiaternary  and  Present  arc  uni- 
ted as  one  niie — the  age  of  man — of  the  CaMiozoic  era.  The  C^enozoic  is  thus 
divided  into  two  ages  :  the  age  of  mammals  commencing  with  the  Tertiair. 
:infl  the  aire  ot"  man  cemimencing  with  the  </uaternary  ;  and  the  Quatcrnarr 
>nbdivi«le<l  int(»  several  epochs,  the  last  of  which  is  the  Present  or  Recent. 

if  the  views  above  expressed  in  regard  to  critical  periods  be  correct. 
iluMi  the  present  ought  not  to  he  connected  with  the  Quaternary  as  one  age, 
iior  fVrii  with  the  Cu'onozic  as  one  era.  but  is  itself  justl}"  entitled  to  rank 
:is  one  f»f  ihr  frinuiry  dirisions  of  time,  as  one  of  the  great  eras  separated 
likt'  MiluT  eras  by  a  critical  period  :  less  distinct  it  may  be,  at  least 

;is  yoi.  ill  sju'ciis  than  the  others,  the  inaugurating  change  less  profoand, 
I  he  inUTval  lo.-*  l'>ng.  hut  dignitied  by  the  appearance  of  man  as  the  domi- 
nant agi'ni  oi'  i  jjMnge.  ;ind  therelore  well  entitled  to  the  name  Psifchazolr 
-iinu'iinirs  irivrn  ii.  The  geological  importance  of  the  api>eara nee  of  man  i»» 
ij.il  «liu'  only  or  <  liiefly  to  his  transcendent  dignity,  but  to  bis  importaDe« 
ail  a«:t'ni  lias  already  very  greatly,  and  must  heroatler  still  more 

protoiiiHlIy  nioility  the  whole  fauna  and  flora  of  the  earth.  It  is  true  that 
man  rii  >i  :i)«)u'arr<l  in  the  t^uaternarv.  hut  he  had  not  yet  established  hi:' 
-iijofniary  ;  lu-  was  '^till  tighting  tor  mastery.  With  the  establishment  of  hi» 
•^npriMiiar  v  the  rrign  of  man  commenced.  An  age  i.s  properl3'  characterized 
hy  tlic  r>i},iiimitinn.  not  the  first  apperance,  of  a  dominant  class.  As  fishes 
oxi^lc"!  )»ctoro  ilu'  age  of  fishes,  reptiles  before  the  age  of  reptiles,  and  mam- 
nuils  l>ct'>ro  tlic  age  of  mammals,  so  man  also  appeared  before  the  age  of 
man. 

Wr  ilicrcl<  i  c  regard  the  ('aMni/.oic  and  Psycliozoic  as  two  consecutivp 
v'i  a-».  and  tlu-  (^Miaternarv  as  the  critical,  the  revolutionary,  or  transitional 
l^ierioil  hciwcon.  But  since  the  record  of  this  last  critical  period  is  not 
lost.  :«nil  wc  mu>t  place  it  somewhere,  it  seems  best  to  place  it  with  tht* 
< ';*  noz«iic  era  an<i  the  mammalian  age,  and  to  commence  the  Psyrhozoic  era 
nnd  ag<'  of  man  with  llie  completed  supremacy  of  man.  that  is.  with  the 
l*r<'«»cnl  cp'K'li. 

IJkKKKi  KV.  Camkorma.  Muin  Ij  1.").  Is77. 
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THE  MOUND  BUILDERS  IN  MISSOURI.* 

BY  H.  N.  RUST,  CnirA4J0. 

Tlic  wide  extent  of  country  in  which  the  mound-buildorB'  relics  of  Mis- 
•ouri  have  been  found  forbid  detailed  account  of  each  locality.  The  prin- 
:i|>ul  discoveriei>  have  been  made  in  Scott  and  MisBissippi  counties,  and 
within  about  twenty  miles  oi  Charleston.  The  first  considerable  discovery 
A'as  carl^'  last  season,  in  a  dense  cypress  swamp  known  as  Xorthcot's  swamp, 
!?ix  miles  west  of  Charleston.  It  is  a  part  of  that  low  country  lyin^^  between 
Capo  (iirardeau  and  New  Madrid,  and  which  was  ])artly  submerged  by  the 
w*arthquake  of  isil.  The  swamp  is  from  one  to  one  and  on<i-iialf  miles 
kvide  an<l  covered  witii  a  heavy  growth  of  timber,  mostly  cypress.  There  arc 
[>atclies  of  sandy  land  in  this  swamp  upon  which  I  am  told  there  are  many 
[nounds,  some  of  which  are  fifl^'  feet  high  ;  but  it  is  ver}'  ditlicult  to  reach 
them  except  when  the  swamp  is  frozen. 

1  have  never  .^een  a  more  undesirable  place  occupied  by  mankind.  On 
:»ne  of  the  tracts  of  sand  land  we  found  a  cleared  tield  of  about  40  acres. 
This  field  is  partly  surrounded  hy  a  ditch  12  to  18  inches  deep,  the  earth 
bvhich  was  thrown  out  of  it  forming  a  corresponding  embankment.  Within 
:his  area  are  two  hirge  mounds,  the  one  a  truncated  ])yramid,  about  fifteen 
[V;et  high  and  75  feet  in  its  longest  diameter.  This  was  cleared  A'  timber 
about  forty  years  ago,  and  having  been  ploughed  and  cultivated  since,  haa 
been  much  reduced  in  its  height  and  shape.  On  this  mound  we  tound  bedft 
of  ashes,  a  few  flint  chips  and  arrow  heads  and  man}'  fragments  of  potterj-. 
Seventy-five  feet  westerly  from  this  mound  is  a  largo  grave ;  100  feet  east- 
erly was  found  still  another,  both  in  the  level  jjlain.  About  75  feet  south 
of  this  mound  is  a  small  pond  of  water,  perhaps  UO  feet  in  diameter  and 
very  near  ^'ircular  in  form.  Here,  1  imagine  the  earth  was  taken  out  to 
build  the  next  mound,  which  is  sixty  feet  southeast  of  the  pond,  and  is  con- 
ical in  form.  15  feet  high  and  about  40  feet  in  diameter. 

An  examination  of  both  these  mounds  failed  to  discover  any  thing  ut  in- 
terest. Upon  the  hist  mentioned  mound  stands  an  oak  tree  which  measured 
'^h  feel  in  diameter.  This  and  other  trees  of  corresponding  size  standing 
upon  the  graves  in  tl»e  level  plain  are  the  most  positive  evidences  1  could 
gather  of  the  antiquity  of  these  graves.  About  50  feet  east  ol  the  last 
mentioned  mound  in  the  level  plain  was  discovered  the  first  grave  in  this 
tield.  Here  within  a  circle,  the  diameter  of  which  is  75  feet,  wus  found  sev- 
eral hundred  skeletons  and  a  great  variety  of  |»ottory.  with  comparatively 
fow  stone  implements. 

■  Ite:i'l  bt'fore  the  American  AnMK*iati«>n  for  the  Advancement  of  Srience.  Sept.  4,  IM77. 
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Quite  near  this  g-rave  and  a  little  south  ar©  a  aeries  of  depreaeioua  and 
hillockij,  fivo  or  nix  Bach  in  cooUdhous  Vine,  altornaiing  aft  if  the  earth  froa 
each  depreesioii  formed  the  nuKl  hillock. 

Those  are  ten  to  twelve  I  eel  in  din  meter  and  in  the  center^beiagtht  tirt- 
e»t  poiut,  about  eighteen  inches  deep.  Theee  were  not  noticeable  np<m  mf 
flrtt  Tiiit,  but  the  timber  having  been  cleared  off  last  winter,  they  ean  uof 
be  plainly  Been, 

The  surface  has  been  recently  ploughed,  but  I  was  unable  lo  dlscore 
y  indicatiouB  here  more  than  elsewhere  that  they  had  been  the  site  oi 
'  D  habitations. 

A  few  rods  south  within  the  timber  another  Uirge  grave  was  found,  ul 
about  one-eighth  of  an  acre  ha«  been  dug  over,  and  large  trees  undemi 
and  thrown  down  to  secure  the  pottery  which  wae  buried  here  long  5 
before  these  treee  had  life. 

A  few  isolated  graves,  where  from  one  to  six  bodies  were  deposUed, 
been  found  in  the  tield,  but  the  four  mentioned  are  the  principal  onesfrh 
covered  in  this  vicinityj  and  each  contained  several  hundred  bodies. 

A  general  description  of  the  forms  of  buriitl  and  deposit  may  be  applj«4 
to  all  the  graves  I  have  seen  in  Missouri.  The  largest  depodlts  have  tm 
found  rather  in  the  level  plain  or  in  elevations  varying  from  18  inches 
feet  high  (with  one  exception.)  In  maLy  instances  the  elevation  is  s6S 
and  irregular  as  scarcely  to  be  noticed.  The  gra^'^es  were  fouDd  to  be  from 
18  inches  to  4  feet  deep.  In  all  instances  the  bodies  were  boried  ir 
«ontal  position,  bnt  in  nothing  like  regular  orden  Sometimes  u 
down  A  feet  we  would  find  4  to  5  skeletons  at  different  levels,  and  all  lyiif 
in  different  directions.  The  bones  were  generally  so  much  decomposicdthAJ 
they  could  be  saved  only  by  the  greatest  care,  Sometimee  we  could  nui  lin 
them  before  they  would  crumble  to  dust.  Some  were  m  tar  decomposed 
that  only  a  colored  line  in  the  earth  was  distinguishahle^  Vet  the  pott^if 
which  was  almost  invariably  deposited  near  the  head  of  each  individual  ft" 
mained  complete.  I  was  able  to  preserve  a  few  skulls  io  a  vei^  good  ftit^ 
of  preservation  by  carefully  drying  them  in  the  sun  immediately  after  tik- 
ing  them  from  the  earth  and  later  dipping  them  in  a  solution  of  cofiQjnM 
glue,  These  are  widely  different  in  form,  hut  the  most  noticeable  irrep* 
larity  is  a  depression  upon  the  back  side,  sometimes  from  left  to  right,  §oaif* 
times  in  the  opposite  direction.  My  first  impression  was  that  this  flateemsf 
process  was  during  lifetime,  but  upon  a  more  extended  observalioo  I  u 
to  believe  it  was  done  by  the  weight  of  the  earth,  when  the  bone  waj 
ened  by  long  continued  moisture. 

Two  days  ago  I  opened  several  of  the  stone  graves  in  this  vicinity  *f»4 
noticed  the  same  depression  in  each  instance,  the  principal  difference  hef« 
being  that  the  depression  was  greater  and  10  some  instances  the  skutl 
entirely  crushed.  Here  the  earth  is  less  yielding  than  the  sandy  toil  rf 
Missouri  and  in  some  instances  these  stone  graves  have  a  stone  floo-r— I  ttt' 
a>gine  that  certain  conditions  of  the  soil  were  better  calculated  to  pr»</<^ 
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both  bone  and  potter}-  than  others,  as  we  found  that  the  dry  sandj-  soil 
furnie»hed  better  preserved  bones  and  pottery  than  that  which  was  found 
where  the  earth  was  more  moist  and  heavier.  We  saw  no  marks  of  violence 
upon  the  bones  such  as  would  indicate  a  violent  death.  As  before  remarked, 
wo  found  that  in  nearly  everj'  instance  from  one  to  three  articles  of  pottery 
were  deposited  near  the  head  of  each  individual.  The  most  common  form 
of  which  is  the  jug  or  water  cooler.  Next,  the  open  dishes  without  orna- 
ment or  handle,  a  large  proportion  of  which  were  broken  when  found,  prob- 
ably by  action  of  frosts  and  weight  of  soil.  The  open  dishes  with  four  ears 
and  a  flaring  rim,  or  with  projections  by  which  it  might  be  suspended,  are 
quite  common.    I  saw  only  two  attempts  to  make  a  square  dish. 

The  most  curious  and  interesting  forms  are  the  human  representations, 
and  by  far  the  most  rare.  Eude  and  ugly  as  they  are  ma}'  they  not  repre- 
sent the  prehistoric  ideal  of  beauty?  I  think  we  can  see  in  some  specimens 
a  close  resemblance  to  the  ancient  Peruvian  pottery — a  similar  style  of  head- 
dress is  noticeable,  and  the  humpback  is  very  common.  A  few^vossels  are 
quite  nicely  ornamented  in  colors,  some  of  which  appear  to  have  been  laid 
on  with  a  brush,  and  others  arc  a  mixture  with  the  elaj',  sometimes  several 
lines  in  thickness,  and  thoroughly  baked  with  the  vessel.  All  these  colors 
are  much  more  distinct  after  having  been  exposed  to  the  sun  than  when 
taken  from  the  earth. 

The  sun  and  moon  are  among  the  objects  represented  in  colors.  In  some 
instances  figures  of  the  human  head  form  the  handles  of  open  dishes  and 
are  nicely  wrought  in  fine  clay.  In  such  the  cavitj'  of  the  head  contains 
several  little  balls  of  clay,  which  make  a  noticeable  rattle  when  the  bowl  is 
shaken. 

We  found  a  very  good  representation  of  a  child's  knit  sock  and  the  Indian 
moccasin,  several  varieties  of  fishes — in  some  specimens  the  scales  are  nicc- 
\y  shown.  We  have  also  the  alligator,  the  turtle,  frog  and  salt  water  clam  ; 
the  opossum,  the  squirrel,  fox.  wolf,  hog  and  beaver;  the  turkey,  owl  and 
duck,  as  well  as  the  squash,  gourd  and  melon.  All  these  seem  to  have  been 
favorite  forms.  The  owl  and  ducks'  heads  often  formed  the  handles  of 
open  dishes.  All  these  have  openings  showing  they  were  made  for  use. 
The  majorit}'  will  hold  from  one  to  three  pints,  a  few  largo  ones  holding  as 
many  quarts,  and  some  hold  not  more  than  one  or  two  ounces.  In  several 
we  found  the  bones  of  some  of  the  small  animals  and  fishes,  and  what  ap- 
peared to  be  the  remains  of  animal  matter,  which  may  have  been  deposited 
as  food. 

In  some  of  these  vessels  were  found  small  pebbles  showing  positive 
marks  of  having  been  used  and  evidenil}'  deposited  with  care,  small  plates 
of  mica,  very  many  muscle  shells,  and  a  very  few  beads  of  baked  clay,  oth- 
ers made  of  shells.  Among  the  other  articles  found  in  the  graves  were  stone 
spades  from  seven  to  thirteen  inches  long,  chipped  out  and  nicely  polished 
by  long  use;  the  common  form  of  spear-heads,  arrow-heads  and  stone 
knives,  celts  and  chisels,  all  nicely  polished;  pestles  of  pottery,  which  I 
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judge  were  made  to  knead  the  clay  and  perhaps  smoothe  the  aiurfaee  of  the 
pottery;  several  small  cylindrical  shaped  articles,  about  one  inch  in  Jeni^jih, 
which  reminds  us  of  a  bottle  stopper,  and  may  have  been  worn  in  the  car 
or  lip  as  ornaments.  I  have  one  made  of  shell,  one  of  Fluor  Spar,  and  sev- 
eral of  potter}',  all  about  the  same  size;  smooth  stones  weighincr  from  or.j 
to  ten  ounces  are  found  beariuir  marks  of  lon«^  use  ;  flat  stones  about  the  • 
size  of  the  palm  of  the  hand  with  a  depression  on  each  side — mayhav'' 
been  used  in  grindin^c  colors,  as  small  pieces  of  red  Hematite  were  fouLJ 
with  them  ;  pieces  of  sandstone  ground,  showing  they  had  been  used 
whetstones  ;  several  small  discoidal  stones  from  one  to  one  and  one-half  incli- 
es  in  diameter,  some  of  them  entirely  perforated  in  the  center ;  other  diswr- 
dels  or  whorls  and  marbles,  made  of  clay  ;  a  small  mask  of  same  material;  a 
few  large  shells  from  the  sea,  having  been  cut  in  shape  to  form  a  conveniei:: 
dipper.  ^ 

We  found  only  three  pieces  of  native  copper,  two  of  which  appeared '.^ 
have  been  used  as  pendant  ornaments,  being  in  the  form  of  the  sanfi^b, 
about  three  inches  in  length.    On  a  small  disc  of  wood  about  one  and  a  . 
half  inc  hes  in  diameter,  was  found  a  very  thin  plate  of  copper.    This  wa> 
perforated  at  the  center. 

This  was  all  the  metal  found.  We  found  several  pieces  of  galena  which  | 
had  the  appearance  of  having  been  worn  by  constant  use. 

Several  pieces  of  cannel  coal,  wrought  in  curious  shapes,  nicely  polisbe>I, 
still  retain  their  smooth  surface.    One  of  these,  I  believe,  was  worn  a^^alip  , 
ornament. 

Xothing  like  grain  or  any  woven  fabrics  have  been  found  to  mv  knowl- 
edge. < 

About  two  niiU's  north  of  Charleston  another  grave  was  di>o«»vore J  ear- 
ly this  summer.  It  was  in  an  open  plain  occupied  as  an  orehanl.  It  Iji-l 
been  cultivated  many  years  and  the  burials  were  very  near  the  surface. 

Three  miles  oast  of  Charleston  on  the  Mississippi  bottom,  or  r.verd  v.r. 
is  a  mound  about  100  feet  long  by  75  feet  wide,  15  feetTiigh.  Long  cultivation 
must  have  mui  h  reduced  its  origir.al  proportions.  This  is  the  only  larj^e  * 
burial  mound,  to  my  knowledge,  in  this  vicinity.  This  one  seemed  to  have 
been  crowded  full.  Here  the  earth  is  quite  moist,  a  very  heavy  adhesive 
mixture  of  clay  and  sand.  Here  the  bones  are  not  as  well  preserved  and  the 
pottery  was  softer  and  coarser,  very  easily  broken,  but  great  quantities  have 
been  buried  here. 

About  100  feet  north  is  a  similar  shaped  mound,  about  one-half  the  size 
of  the  one  last  mentioned.  Upon  this  lay  the  remains  of  a  fallen  oak  n  -t 
less  than  3  feet  in  diameter.  We  dug  about  4  feet  from  this  stump  and 
about  2  feet  below  the  surface,  came  to  the  charred  remains  of  a  post  or 
stake  about  4  inches  in  diameter.  We  uncovered  it  about  4  feet,  findinica  ^ 
quantity  of  charred  human  bones,  and  below  this  for  about  18  inches  the  ^ 
stake  was  not  charred,  but  decayed.  Very  little  pottery  was  found  in  th:^ 
mound. 
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South  of  Charleston  was  a  large  grave  in  a  sandy  loam.  Hero  were  four 
rtinall  mounds,  quite  near  together,  about  4  feet  high,  and  all  burial  mounds 
except  one. 

Twelve  miles  further  south,  on  James  ba^'ou,  are  two  mounds,  (^uite  near 
tlio  bayou,  about  8  feet  high  and  40  feet  in  diameter.  Neither  seemed  to  be 
burial  mounds;  but  near  by  in  the  same  field  was  found  a  largo  grave  in  a 
slight  elevation.  It  extended  into  the  street,  and  was  so  slight  that  one  in 
passing  would  hardly  notice  it  above  the  usual  level.  Here  were  several 
hundred  good  vessels  found  in  a  space  not  larger  than  30  by  60  feet.  These 
finds  constitute  the  greater  part  of  all  I  have  examined  in  Missouri.  I  very 
much  regret  that  these  works  could  not  have  been  more  carefully  and  in- 
telligently opened ;  but  since  it  has  been  done  by  private  enterprise  alone^ 
and  no  one  having  entire  control  of  the  premises,  we  could  do  no  better. 

Much  of  value  and  interest  has  been  forever  lost.  M}'^  endeavor  has  been 
to  preserve  all  the  facts  which  came  to  my  knowledge,  and  I  only  regret 
that  I  could  not  have  done  the  w^ork  more  perfectly. 


Examination  of  Indian  Mounds  on  Rock  River,  at  Strrlinu,  Illinois. 
— I  recently  made  an  examination  of  a  few  of  the  many  Indian  mounds 
found  on  Rock  River,  about  two  miles  above  Sterling,  Illinois.  The  first 
one  opened  was  an  oval  mound  about  twenty  feet  long,  twelve  feet  wide, 
and  seven  feet  high.  In  the  interior  of  this  I  found  a  dolmen  or  quadrila- 
teral wall  about  ten  feet  long,  four  feet  high,  and  four  and  a  half  feet  wide* 
It  had  been  built  of  lime-rock  from  a  quarry  near  by,  and  was  covered  with 
large  fiat  stones.  No  mortar  or  cement  had  been  used.  The  whole  struc- 
ture rested  on  the  surface  of  the  natural  soil,  the  interior  ot  which  had 
been  scooped  out  to  enlarge  the  chamber.  Inside  of  the  dolmen  I  found  the 
partly  decayed  remains  of  eight  human  skeletons,  two  very  large  teeth  of 
an  unknown  animal,  two  fossils,  one  of  which  is  not  found  in  this  place,  and 
a  plummet.  One  of  the  long  bones  had  been  splintered  ;  the  fragment* 
iiad  united,  but  there  remained  large  morbid  growths  of  bone  (exostosis)  in 
several  places.  One  of  the  skulls  presented  a  circular  opening  about  the 
size  of  a  silver  dime.  This  perforation  had  been  ma«le  during  life,  for  the 
edges  had  commenced  to  cicatrize. 

1  later  examined  three  circular  mounds,  but  in  them  I  found  no  dolmens. 
The  first  mound  contained  three  adult  human  skeletons,  a  few  fragments  of 
the  skeleton  of  a  child,  the  lower  maxillary  of  which  indicated  it  to  be 
about  six  3'ears  old.  I  also  found  claws  of  some  carnivorous  animal.  The 
surface  of  the  soil  had  been  scooped  out,  and  the  bodies  laid  in  the  excava- 
tion and  covered  with  about  one  foot  of  earth  ;  fires  had  then  been  made 
upon  the  grave,  and  the  mound  afterwards  completed.  The  bones  had  not 
been  charred.  No  charcoal  was  found  among  the  bones,  but  occurred  in 
abundance  in  a  stratum  about  one  foot  above  them.  Two  other  mound» 
examined  at  the  same  time  contained  no  remains. 

Of  two  other  mounds  opened  later,  the  first  was  circular,  about  four  feet 
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high,  and  fifteen  feet  diameter  at  the  base,  and  was  situated  on  an  elevate<i 
point  of  land  close  to  the  bank  of  the  river.    From  the  top  of  this  mound 
one  might  view  the  country'  for  many  miles  in  almost  any  direction.  Ol 
its  summit  was  an  oval  altar,  six  feet  long  and  four  and  one  half  wide.  Ii 
was  composed  of  flat  pieces  of  limestone,  which  had  been  burned  red,  some 
portions  having  been  almost  converted  into  lime.    On  and  about  this  altar  i 
I  found  abundance  uf  charcoal.    At  the  sides  of  the  altar  were  fragment? 
of  human  bones,  some  of  which  had  been  charred.    It  was  covered  by  a 
natural  growth  of  vegetable  mold  and  sod,  the  thickness  of  which  was  aboal  * 
ten  inches.    Large  trees  had  once  grown  in  this  vegetable  mold,  but  their 
stumps  were  so  decayed  I  could  not  tell  to  what  species  they  belonged.  , 
Another  large  mound  was  opened  which  contained  nothing. — W.  C.  Hol-  ; 
BROOK,  in  American  Naturalist. 


Moi'si)  BriLDER.s  OF  Illinois. — The  Chicago  Inter-Ocean  has  a  letter  ^ 
from  a  correspondent  at  Rockford,  Illinois,  who,  under  date  of  August  27- 
The  Rockford  Scientific  Society  made  an  excursion  last  Friday  to  invceli- 
gate  the  mounds  which  are  so  numerous  along  the  banks  of  the  Kock  Kirer. 
The  spot  chosen  was  about  seven  miles  south  of  this  city,  on  the  river. 
Two  mounds  were  opened.    In  the  first,  at  a  depth  of  five  feet  from  the  top  j 
of  the  mound,  and  about  a  foot  below  the  surface  of  the  surrounding  coan- 
try.  detached  pieces  of  bone  were  discovered,  and  with  great  caro  the  per- 
fect reclining  form  of  a  skeleton  was  excavated.    The  body  at  burial  had 
been  liiid  on  the  right  side  facing  the  sun,  with  legs  drawn  up  and  knce«to 
the  chin,  with  hands  crossed  in  front.    The  skull  was  taken  out  and  brought 
to  this  city,  where  it  will  be  caretiill}'  examined.    The  teeth  are  in  a  won- 
<lorful  slate  uf  j^roservation.    It  was  impossible  to  remove  the  skeleton 
whole  from  its  long  resting  place,  it  being  as  soft  and  frail  as  the  mould 
whicli  encased  it,  and  only  detached  pieces  could  be  secured.    It  is  the  first 
sjuM-inien  which  the  society  has  secured  of  the  genuine  pre-historic  mound 
builder,  and  that  it  belongs  to  that  long  extinct  and  m3'sterimis  race  of 
jjooplo  thoy  have  no  doubt.    The  society  also  commenced  the  opening  of  a 
larger  mound  near  by,  but  were  unable  to  finish  it.    A  number  of  large 
stones  Were  found  near  the  centre  of  this  mound.    Some  of  the  stones  wen* 
foreign  to  this  locality  and  State,  and  were  undoubtedly  brought  from  the 
Lake  Superior  region,  and  for  what  jjurjiose  they  were  placed  there  it  is 
not  possible  to  conjecture  until  the  mound  is  more  fully  opened.     The  so- 
ciety i»r<»j>ose  to  continue  their  interesting  discoveries  and  I  will  attend 
their  investigations.    Near  this  locality,  a  few  days  since,  a  party  of  laborers 
recently  exhumed  with  a  jilow  several  skeletons  which  were  lying  near  the 
surface,  and  which,  from  chronological  appearances  as  well  as  from  the  faid  ^ 
that  they  were  buried  near  the  surface,  were  undoubtedly  Indians.  With 
these  skeletons  was  found  a  pebble  stone  pipe  of  unusual  polish  and  finish 
also  three  hollow  dcers'  leg  bones,  which  had  evidently  been  used  ae  masi-  ^ 
cal  instruments  of  some  kind,  and  which  were  perforated  at  regular  inter- 
vals with  round  and  square  holes." 
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Experiments  on  the  Effects  upon  Respiration  of  cutting  off  the 
Supply  of  Blood  from  the  Brain  and  Medulla  Oblongata. 

BY  AT'STIN  FLINT,  JR.,  M.  D., 
ProfMSor  of  Ph  jaiologjr  in  the  Bellevue  IfosplUl  Medical  College,  New  Vurk,  etr. 

In  October,  18G1,  I  published  in  the  American  Journal  of  the  Medical 
Sciences  a  paper  on  Points  connected  with  the  Action  of  the  Heart  and 
with  Respiration/*  In  this  paper,  I  contended  that  the  respiratory  sense 
{besotn  de  respirer  of  the  French),  or  sense  of  want  of  air,  which  gives  rise 
to  the  movements  of  respiration,  is  due  to  a  want  of  ox^'gen  in  the  general 
system.  I  assumed  that  the  medulla  oblongata  is  the  center  presiding  over 
the  respiratory  movements:  that  these  movements  are  reflex;  that  a  cer- 
tain sense,  called  the  respiratory  sense,  is  conveyed  to  the  medulla  ob- 
longata ;  and  that  it  is  thi^  sense  which  is  the  ntarting-point  of  the  respira- 
tor}'  acts.  I  showed  that  a  do;^  brought  under  the  influence  of  ether,  with 
the  heart  and  lungs  exposed  and  with  a  bellows  in  the  trachea,  will  make 
no  respiratory  efforts  so  long  as  air  is  efficiently  supplied  to  the  lungs  by 
artiticial  respiration,  an  experiment  essentially  the  same  as  one  made  b}' 
Kobcrt  Hook,  in  1664.  In  an  animal  in  this  condition,  I  showed  that  respir- 
atory efforts  were  made,  when  artificial  respiration  was  interrupted,  as  soon 
as  the  blood  became  dark  in  the  arteries,  having  opened  an  arter\*  and 
noted  the  color  of  the  blood  as  the  cx])eriment  progressed. 

It  seemed  to  me  at  that  time  that  the  sense  of  want  of  air  in  thif*  experi- 
ment was  due  to  the  properties  of 'the  dark-colored  blood  circulating  in  the 
arterial  s^'stem  ;  and  the  question  arose  in  my  mind  whether  this  were  de- 
pendent upon  the  deticiency  of  ox^-gen  in  the  blood  or  upon  the  presence  of 
carbonic  acid.  In  order  to  answer  this  question,  I  drained  an  animal  (a 
good-sized  dog)  of  blood  by  dividing  the  ienioral  artery,  the  chest  having 
been  opened  with  the  animal  under  the  influence  of  ether,  and  artificial 
respiration  being  maintained  in  the  usual  wa}'.  In  this  experiment,  although 
the  lungs  were  constantly  supplied  with  air,  violent  respiratory  efforts  were 
made  as  the  animal  became  nearly  exsanguine. 

In  another  experiment,  I  divided  both  p-ieumogastric  nerves  and  ascer- 
tained that  there  was  no  difference  in  the  phenomena  observed,  showing 
that  these  nerves  are  not  the  sole  conductors  of  the  sense  of  want  of  air,  if, 
indeed,  they  have  any  part  in  this  function.  In  still  another  experiment,  I 
drained  an  animal  of  blood  by  cutting  out  the  heart.  This  was  followed  by 
violent  respiratory  efforts,  showing  that  the  sense  of  want  of  air  has  noth- 
ing to  do  with  distension  of  the  right  cardiac  cavities. 

From  the  experiments  of  which  I  have  thus  given  a  brief  sketch,  made 
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In  \HCl,  1  toncluded  that  tho  nenm  of  want  of  air,  or  the  rw|jiniiory  «ens<. 
Vim  d«c  to  a  want  of  oxygen  in  tlit?  ^M-n<>ral  systt^m,  prodiiein^  an  mipw- 
»ion  whU'h  was  tionveyed  to  the  niedtilla  nbloiigata  and  which  gave  rhit  lo 
rcHpirntory  offortft;  that,  in  ordinary  respiration,  lliis  rertex  ai'tiDQ  tofjk 
plaro  unrtnisfiou^lvi  lnit  became  exa^.^^^^'^f^ted  when  there  v.  ■  ' 

eioniy  of  oxygen,  and  wa;*  then  oxperii^nced  as  a  nen^e  of  t^i. 
tbo  ref^piratory  ftonso  thn?*  hnd  tin  origin  in  the  genenil  ?*yt*teDi  and  h»4 
nothing  to  do  with  the  lnng8,  m  thu  senst*  ipf  ihirst  had  its  s^al  in  ^ 
ftybtenj,  irom  deficiency  of  water,  ami  has  Kiajply  a  loctil  tiiaii  ; 
dryness  of  the  throat  and  fauees.    In  addition  to  tho  expert mentnl  argfl- 
ments  in  favor  of  this  view,  I  savv,  in  eases  of  distress  in  brealliinir  ftom  4c* 
iieienl  c'ireuhvlion,  as  in  certain  cases  of  disease  <»f  tho  heart  in  whicb  ihf 
lun^s  are  normal,  whnt  Heemed  to  me  to  b©  a  confirmation  of  my  opinino. 

The  views  which  I  liave  ju*t  »tated  were  advanced  by  me  in  my  wi^rk, 
Physiology  of  Man/  Xew  York,  1806*  vol.  i,,  page  4711,  ei  seq,,  and  in  my 
*•  Text  Book  of  Human  Pliysiology/'  Now  York,  IBTit,  page  lii4,  iff  ^f,  h 
February,  1^^74,  I  made  an  addrena  before  the  Xew  York  Soeiely  of 
rology  and  ElcLtrotogy  npon  tlie  ''Mcehanif^m  of  Reflex  Kervotia  Action  in 
Xormnl  TlcHpiration/'  an  abstract  of  which  wiu^  published  in  the  Sitr  IVi 
Medical  Jonniiil,  in  April  of  the  i^ame  year.  Tlie  full  text  td  ttiis  ad4reie« 
was  piiblishcd  in  the  Chicago  Jottrnal  of  Nermus  and  Mental  Uise^scs/m 
April,  1874.  In  this,  I  hI\]\  adhered  to  my  original  view,  and  I  exti*Tidcsl 
iny  reflections  to  the  theory  of  the  cuuse  of  the  first  roj^piratioo  ut  hiriH 
respiration  by  means  of  the  placenta  in  utero,  etc* 

At  the  present  day  nearly  all  physiological  writers  agree  that  ihv  .hcuk 
of  want  of  air  is  due  to  want  of  oxygen,  and  not  to  soy  slimuhiting  ur  iw- 
ttating  propertied  of  carbonic  acid  ;  and  this  idea  has  reeelTeci  com  plei^  con- 
^rmation  from  the  experiments  of  Pfluger  upon  the  efFeets  of  r<*spiration 
nitrogen,  as  is  seen  by  the  following  extract : 

'*  Using  blood-letting  for  ascertaining  the  condition  of  the  blood  darin^j 
dyspntLMi,  I  arrived  at  the  following  facts:  As  soon  as  the  dug  begins  to 
breathe  pure  nitrogen,  it  is  scarcely  fifteen  seconds  before  be  luakes  violent 
and  deep  inspirations  ;  at  the  end  of  thirty  secondSj  the  iiio&t  intense  ily*- 
pncea  is  observed,  the  blood  is  already  almost  absolutely  blaek.  which  most 
be  due  to  the  enormously-rnpid  tissne-nietaniorphosis  of  this  animuh 

It  is  seen  thai  lb  is  experiment,  made  in  \H6R^  Is  almost  identical  iu  id« 
and  results  with  those  which  i  made  in  except  that  Pfli'igcr  miKle  bii 

anLmaj  breathe  a  gas  not  capable  of  siip])orting  resplratioo,  while  I  simply 
deprived  animals  of  air,  Nearly  the  same  experiment  a^  that  perfor 
by  Pfliigcr  was  made  by  Rosenthal,  in  1802,  who  noted  that  animals  sufTe 
no  dyspntea  when  air  or  oxygen  was  forced  through  tlie  lungs,  but  that 
dyspncea  was  manifested  when  nitrogen  or  hydrogen  was  used  iostesd  of 
oxygen.f 

*  Prtuger,  "  Ueber  die  Unuebe  der  AtHemWwegungen,  miirit  d#r  Dyt pfi*i?  timl  A|W«.*^ 

— Ai^hh/ur  dif  g^mmmle  PkyMo^f^  Bonn,  im%  Bd,  l«^  S,  89. 
t  Romenlbla,    AihetiiWwi*gi»iigeii.'*  etc.,  Berlin,  \m%  S.  4* 


EFFECT  OF  CUTTISG  OFF  TEE  BLOOD  FROM  THE  BRAIS. 


While  physiologists  are  now  pretty  generally  agreed  that  tlio  sense  of 
want  ot  air  is  connected  with  a  deficiency  of  oxygen  in  the  blood  of  the 
arteries,  some  writers  are  of  the  opinion  that  the  "sense"  isi  primarily 
due  to  a  want  of  oxygenated  blood  circulating  in  the  medulla  oblongata. 
This  opinion  has  been  advanced  by  some  authors,  but,  as  far  a??  I  know,  it 
rcists  mainly  upon  theory,  and^has  no  positive  experimental  foundation. 
Since  I  made  the  experiments  which  form  the  basis  of  this  article,  I  have 
<-onsulted  a  number  of  systematic  works  upon  physiology,  with  reference  to 
the  subject  under  consideration.  Most  of  the  works  examined  contain  no 
very  definite  allusions  to  the  respiratory  sense,  or  at  most  only  ]>rief  and 
nn satisfactory  statements:  but,  in  two,  J  find  the  foUowiniLr  references, 
which  are  directly  pertinent  to  the  question  : 

The  first  respiratory  effort  of  the  foetus  is  thus  produced  by  the  inter- 
ruption of  the  placental  respiration,  the  sudden  deficiency  of  the  oxygen 
and  increase  of  carbonic  acid  in  the  blood  (Schwartz).  This  chany:e  in  the 
blood  needs  to  take  place  locally  only  in  the  vessels  of  the  medulla  ob- 
longata, in  order  to  produce  this  effect ;  it  occurs,  for  example,  from  arrest 
of  the  blood  in  these  vessels  (by  ligature  of  the  carotid  arteries.  Kussmaul 
and  Tenner,  Eosenthal,or  by  closure  of  the  venous  currents  from  the  brain, 
Hermann  and  Escher),  by  which  their  blood  becomes  progressively  poorer 
in  oxygen  and  richer  in  carbonic  acid"  (Hermann,  "(rrundiss  der  Physiolo- 
gic des  Menschen,"  Berlin,  1870,  S.  160).  j 
If  the  supply  of  blood  be  cut  oflf  from  the  medulla  b}'  ligature  of  the  I 
blood-vessels  of  the  neck,  dyspnoea  is  produced,  though  the  operation  pro-  | 
duces  no  change  in  the  blood  generall}',  but  simply  affects  the  respiratory 
condition  of  the  medulla  itself,  by  cutting  off  its  blood-supply,  the  imme- 
diate re?ult  of  which  is  an  accumulation  of  carbonic  acid  and  a  paucity  of 
available  oxygen  in  the  protoplasm  of  the  nerve  celis  in  that  reirion"  Fos- 
ter, -A  Text-Book  of  Physiology,"  London,  1877,  p.  254). 

These  quotations  from  Hermann  and  from  Foster  show  clearly  tiiat  their 
idea  is,  that  the  sense  of  want  of  air  is  due  to  deficiency  of  oxygenated 
blood  in  the  medulla  oblongata,  a  view  fully  sustained  by  my  own  experi- 
ments. The  observations  of  Kus.smaul  and  Tenner,  referred  to  by  Her- 
mann, were  made  with  reference  to  the  cause  of  the  convulsions  which  so 
often  occur  after  profuse  and  sudden  hwmorrage.  They  are  to  he  found  in 
the  elaborate  memoir  by  Kussmaul  and  Tenner,  "On  the  Nature  and  <.>rigin 
of  Epileptiform  Convulsions,  caused  by  Profuse  Bleeding,'^  tran-^lated  and 
published  by  the  **New  Sydenham  Society,"  in  1859.  Kussmaul  and  Ten- 
ner made  a  large  number  of  experiments  upon  rabbits  and  horses,  in  which 
they  observed  the  effects  of  tying  the  great  vessels  given  off  from  the  arch 
of  the  aorta.  They  noted,  after  this  operation,  great  difficulty  in  respira- 
tion and  violent  convulsions.  They  did  not,  however,  abolish  the  respira- 
tory movements  of  the  animal  by  artificial  respiration,  thus  abolishing,  for 
the  time,  the  respiratory  sense,  and  then  note  the  effect  of  ligature  of  these 
vessels.    The  experiments  by  Ro.senthal,  which  are  referred  to.  are  proba- 
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Uy  thoM  eooUined  in  his  woric  on  **Die  Allieinbow«guaiR 
xiehongen  sum  Nerms  Vngu."  Berlin,  186S.  In  I1i«m  «acpflriMnU««||Ji. 
hare  already  sUled,  it  ia  ehown  that  the  reepiratoiy  eibrte  ^  an  aataM|: 
can  be  aboliahed  by  forcing  atmospheric  air  or  ojygen  in  laiga.q[taantitMt| 
through  the  longs,  bat  that  the  eenae  of  want  of  air  ie  felt  when,  in  pkMif; 
oxygen,  nitrogen  or  hydrogen  ia  employed,  by  this  meana  ruMm^g  ti|| 
poesibility  of  an  irritation  from  carbonic  acid.  Theee  are  eweniiaHfr^lf 
same  as  the  observations  made  by  Pll&ger,  in  1868.   Boeenthal  stales  .vpg|. 
distinctly  that  the  sense  of  want  of  air  is  due  to  want  of  oxygen-eanylv 
blood  in  the  medulla  oblongata ;  bnt  he  does  not  actually  deoMwatrale  Ih. 
trnth  of  this  proposition  by  experiments.  The  stalementa  1^  Hecmsw 
and  by  Foster  are  apparently  based  upon  the  experiments  of  Knssmaitasff 
Tenner  and  of  Bosenthal ;  but  I  most  noTertheless  claim  that  the 
ments  which  1  have  made  upon  this  snbject,  which  will  be  detailed  Arte 
on,  if  they  shonld  be  confirmed,  aflbrd  the  first  poritiTe  proof  thaftiHi 
respiratory  sense  may  be  excited  by  cutting  off  the  arterial  supply  ftesijif 
I  medulla.   There  is  nothing  which  I  can  find,  in  the  experiments  of  JSilfr 
!  maul  and  Tenner  or  of  Bosenthal,  to  actually  show  that  the  sense,  of  mat 
'  of  air  is  not  due  to  a  want  of  oxygen  in  the^neral  system.  ..nrioi 
In  reflecting  upon  this  snbject  during  the  last  few  months,  it 
my  mind  that  the  the  question  was  capable  of  a  positive  solution  by  sniii 
ment.   If  it  be  possible  to  cat  off  the  arterial  supply  to  the  head  sndjUfc 
dulla  oblongata,  leaving  the  rest  of  the  circulation  free,  an  animal  shwji 
make  respiratory  efforts,  even  though  air  be  supplied  to  the  lungs,  providid 
thut  the  t^ense  of  want  of  air  be  due  to  a  want  of  oxygenated  blood  in  the 
medulla.    On  the  other  hand^  if  the  sense  of  want  of  air  be  due  to  a  want  of 
oxygen  in  th^enerai  system,  cutting  off  the  arterial  supply  from  thehesd 
and  iiie<lulla  would  have  no  more  effect  than  cutting  off  the  supply  of  ozf- 
gen  from  any  other  equally  extensive  part  of  the  83'stem.    In  reducing  thii 
idea  10  tiie  project  of  an  actual  experiment,  I  conceived  the  following:  I 
proposed  to  tie  all  the  vessels  that  could  by  any  means  supply  the  medalU 
oblongata  with  blood  (the  vessels  given  off  from  the  arch  of  the  aorta),  sad 
note  the  effects ;  and  then  to  tie  the  descending  aorta  in  the  chest,  andnoU 
the  effects,  leaving  the  vessels  coming  from  the  arch  of  the  aorta  free,  b 
seemed  to  me  that,  if  the  respiratory  sense  were  due  to  want  of  oxygea  ii 
the  general  system,  tying  the  aorta  in  the  chest  would  induce  respiratory 
efforts  certainl}-  as  promptly  as  cutting  off  the  arterial  supply  from  the  me- 
dulla.  AVith  the  view  of  settling  this  question,  if  possible,  I  made  the  fol* 
lowing;  experiments,  which,  as  far  as  they  go,  are  exceedingly  definite  and 
satisfactory  in  their  results.    I  propose,  however,  to  extend  these  experi- 
mentsi,  and  I  publish  them  now  simply  as  preliminary  to  farther  investigu- 
tions  into  the  subject  under  consideration  : 

Experiment  I.,  September  30, 1877.— A  medium-sized,  fuU-grown  dog  was 
brought  completely  under  the  influence  of  ether.  The  trachea  was  then 
ft~«ed  and  connected  with  a  bellows,  and  artificial  respiration  was  main- 
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tained.  Over  the  valve  of  the  bellows  was  placed  a  sponge,  which  was 
saturated  with  ether  from  time  to  time,  so  that  the  animal  was  kept  com- 
pletely anrosthetizod  during  the  experiment.  The  air  in  the  bellows  was 
also  changed  from  time  to  time  by  pushing  up  the  valve  with  the  fingers 
and  forcing  out  the  vitiated  air.  The  chest  and  abdomen  were  then  laid 
open  by  a  continuous  incision  in  the  median  line,  and  the  ribs  were  bent 
backward  and  secured  with  a  strong  cord  tied  behind  the  back,  so  that  the 
longs  and  heart  were  fully  exposed.  The  pericardium  was  then  cut  away, 
the  great  vessels  near  the  heart  were  isolated,  and  loose  ligatures  were 
thrown  around  the  trunk  of  the  innominate  artery,  the  left  subclavian  ar« 
tery,  the  descending  vena  cava,  the  descending  portion  of  the  aorta,  and  the 
ascending  vena  cava.*  In  this  way.  I  was  prepared  to  constrict  the  several 
vessels  at  will. 

When  these  preliminary  steps  had  been  completed,  the  animal  being  en- 
tirely under  the  influence  of  ether  and  artificial  respiration  being  kept  up 
efficiently,  there  were  absolutely  no  respiratory  efforts,  and  the  diaphragm, 
which  was  exposed,  was  quiescent. 

The  artificial  respiration  was  then  arrested.  In  forty-five  seconds,  the 
animal  began  to  make  violent  respiratory  efforts.  Artificial  respiration 
was  then  resumed,  and  the  respiratory  efforts  of  the  animal  ceased.  When 
the  artificial  respiration  was  arrested,  we  first  noticed  a  movement  of  the 
corners  of  the  mouth  at  regular  intervals,  and  then  the  mouth  was  widely 
opened  and  the  diaphragm  became  strongly  contracted,  also  at  regular  in- 
tervals.   The  time  was  taken  at  the  first  violent  respiratory  effort. 

The  animal  being  perfectly  quiet  and  making  no  efforts  at  respiration, 
the  innominate  artery,  the  left  subclavian  artery,  and  the  descending  vena 
cava,  were  tied  nearly  simultaneously,  artificial  respiration  being  constantly 
and  efficiently  maintained.  In  two  minutes  and  eight  seconds,  the  animal 
began  to  make  respiratory  efforts,  which  continued  as  long  as  the  vessels 
remained  constricted. 

The  ligatures  surrounding  the  vessels  mentioned  above  were  loosened 
five  minutes  and  twenty-two  seconds  after  they  had  been  tied,  and  the 
respiratory  efforts  of  the  animal  instantly  ceased.  After  three  minutes,  arti- 
ficial respiration  was  stopped,  and  the  animal  began  to  make  respiratory 
efforts  in  thirty-nine  and  a  half  seconds,  which  ceased  as  soon  as  artificial 
renpiration  was  resumed. 

The  descending  aorta  and  the  ascending  vena  cava  in  the  chest  were 
then  tied  simultaneously,  the  vessels  arising  from  the  arch  of  the  aorta  be- 
ing free.  This  seemed  to  produce  no  effect,  and  no  respiratory  efforts  were 
made  by  the  animal  for  five  minutes.  The  innominate  artery  and  the  left 
subclavian  artery  were  then  constricted,  the  aorta  and  ascending  vena  cava 
remaining  tied.    liespiratory  efforts  by  the  animal  began  in  one  minute 

*Id  the  doir,  the  aorta  givM  off  the  innominate  arterj  "which  gives  off  first  the  left 
carotid,  and  then  divides  into  the  rinhX  subchiTian  and  risht  carotid  (Foster,  Elementary 
Practical  Phjsiologj/'  London,  187<),  p.  13).  The  left  lubclavian  arterj  arine^  directly  from 
the  aorta. 
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mil  iwcnty-^ix  deoondd,  aJthough  artiUcijU  reBptralion  was  iii«iiitmifi«<^i 
Thcei?  ^ffortH  i  caBed  when  the  ligatures  around  the  lonomtiiiit^  and  tti 
ctaTlmi  woi'€  ioo§cned. 

The  llgttLiire**  w©fc  then  rtjinoTed  from  the  deseeDclmgr  aorliL  and  iu><e«ni 
iog  cava  vctui,  and  the  itinf>minale  and  left  fltibclavian  arteries  were  «*• 
Ittricled.  wbieh  was  followed  by  respiratory  eftort**  aiter  one  miDute  ^ni  • 
ITOConds.    The^^e  efforts  ceased  when  the  veBaels  were  freed. 

The  innominate  artery  alone  was  then  eonslrktod,  but  this  sr 
liiee  tio  ett'ect*  no  respiratory  crtorl«  bein^  made  by  lh«  animal  ; 
fniinntcs*    At  the  end  of  live  minutes,  the  left  subelairiaa  artery  was  i 
atrieled,  tb**  ronstrit  tloD  of  the  ionomtnate  artery  bein^  niairitaincMl.  T 
animal  be||rm  to  make  respiratory  etlortH  tifty-three  seconds  after  eon^ir, 
tion  of  the  iaubelavian.    These  efforts  eoased  on  loosening  the  iigatnref. 

Artificial  re^piri^lion  wm  then  stopped,  and  the  animal  beir 
res'piruiorv  efforts  in  Icn  Meeoudti.    The  medulla  oblong^Hta  wuj^ 
mp,  and  tiie  i-xperiment  wm  eonuluded. 

In  thi!§  experiment  I  had  the  aid  of  my  able  a!jHi**taot.  l>r.  C\  F.  1*  ' 
land  of  Mr.  Guf^pur  Griswold.  an  ad va need  laboratory  stndont.  A> 
jperlment  pr*i|L'retised,  it  was  aeoertained  tiiat  the  vessels  could  be  etfett 
[^constricted  by  nsuking  traction  on  the  ligatures  without  tying.  Tlie 
strietion  eonbl  then  be  instantly  removed.    It  was  also  ascertained  tkit 
eonwtrrtaion  ot  llie  veiiiK  made  no  differenee  in  the  phenoineDii  obsewd 

Exi*KRf>SKXT  IK,  Odolfcr  2,  ISTi. — A  medium^iised,  fall-^mwti  dog  wu 
IriMught  cumpleteiy  under  the  influence  of  elhi^r.    A  bellows  was  fixed  It 
tlie  trac  hea  and  ihe  chest  and  abdomen  were  opened  as  in  the  preoediaf  ^i* 
perimenu    These  preliminary  steps  wt^re  completed  at  11.30  a.  ArtiS 
cial  respiration,  which  had  been  kept  up  with  the  bellows,  was  arre«t«d 
and  the  animal  made  efforts  at  respiration  in  t!iirty*Keven  and  Ihr* 
second?*,  Iraving  previously  been  qniet.    The  innominate  artery  and  . 
subclavian  artery  were  then  eoimtrieted,  the  artificial  respiration  beia? 
continued,  and  the  animal  made  respiratory  efforts  in  two  minutes  :i  ^ 
tecondt*^  having  previously  been  rendered  (juiot  by  artificial  resiM  ^ 
After  a  few  respiratory  efforts,  the  ligatures  were  loosened,  and  the  anim&l 
beeame  perfeetly  (jiiiet*  artificial  reepiralion  being  eontitmed.    While  fbe 
animal  waN  perfectly  quiet,  artificial  respiration  being  continued,  the  «t<^ 
scending  aorta  was  tied  in  the  chest.    The  aorta  was  constricted  for  fir^ 
miuvtcSf  and  no  effect  was  ob^ei*ved,  artiHcial  respiration  being  maintaiaed, 
and  the  animal  remaining  perfectly  quiet.    The  heart  wafi  then  eul  out.  tlie 
jsy^tom  being  thus  drained  of  blood,  an<l  the  animal  ma<le  re^plmtory  efforti 
in  twenty-tive  seconds* 

This  experiment  was  a  publie  demonstration  made  in  a  lecture  before 
the  t;l^^^s  at  the  Bellevue  Ho?ipital  MedJeal  College  ;  and  1  was  assUled  by 
\h\      b\  Roberts,  Mr.  Gaspar  Griswold,  Dr,  G.  .S.  Conaot,  and  Mr, 
Ward  well.    The  experiment  wa^  essentially  a  repetition  of  E^^penmetit  K 
nnd  the  results  at  the  two  observations  were  nearly  Identical. 
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^      The  two  cxpcriracnit)  just  dotaiied  show  that  ligature  of  the  aorta  has 
^  DO  sensible  effect  upon  respiration  ;  but  that  ligature  of  all  the  vessels  given 
■ofT  from  the  arch  of  the  aorta,  which,  it  would  seem,  must  cut  off  the  supply 
of  oxygenated  blood  from  the  brain  and  the  medulla  oblongata,  produces  a 
'  •sense  of  want  of  air,  which  gives  rise  to  respirator}*  cftbrts,  even  while  arti- 
ficial respiration  is  efficiently  maintained.    It  seems,  from  the  results  ob- 
served in  Experiment  I.,  that  it  is  not  enough  to  tie  the  innominate  artery, 
which  is  equivalent  to  tying  the  two  common  carotids  and  the  right  sub- 
clavian artery,  but  that  it  is  also  necessary  to  tie  the  lefl  subclavian  artery. 
This  is  explained  by  the  fact  that  the  left  subclavian  given  off  the  vertebral 
artorj',  which  empties  into  the  basilar  artery,  and  thus  carries  oxj'genatcd 
bloQd  to  the  medulla  oblongata.  f 

Taking  into  account  the  fact  that  the  sole  respiratory  nervous  centre  is 
Hituated  in  the  medulla  oblongata,  the  two  experiments  which  I  have  de- 
scribed, as  far  a8  the}'  go,  seem  to  show  conclusively  that  the  sense  of  want 
cif  air  is  due  to  a  deficiency  of  oxj'genated  blood  in  the  medulla  oblongata, 
and  that  this  sense  is  satisfied  b}'  the  circulation  of  such  blood  in  the  respira- 
tory nervous  centre. 

KxPERiMENT  111.,  October  1.  1877.— A  full-grown  joung  dog,  weighing 
about  thirty  pounds,  was  brought  completely  under  the  influence  of  ether 
at  10.45  A.  M.,  a  bellows  was  fixed  in  the  trachea,  and  the  chest  and  abdo- 
men were  opened  as  in  the  preceding  experiments.  The  vessels  given  oft' 
from  the  arch  of  the  aorta  were  then  carefull}'  dissected  out,  and  loose  liga- 
tures were  thrown  around  the  innominate  arter}',  the  two  carotids,  the  right 
Bubclavian  artery,  the  right  vertebral  artery,  the  lefl  subclavian  artery,  and 
the  lefl  vertebral  artery.  These  ligatures  were  placed  around  the  vessels 
fto  that  they  might  be  readily  found  in  the  course  of  the  experiment,  but  the 
vesHcla  were  not  thereby  constricted. 

After  these  preparatory-  steps  had  been  completed,  artificial  respiration 
was  arrested,  and  the  animal  began  to  make  respiratory  efforts  in  thirty- 
iicconds.  Artificial  respiration  was  then  resumed,  and  the  animal  became 
4|uiet. 

The  two  subclavian  arteries  were  then  constricted  with  srrre^fines,  which, 
it  was  ascertained,  arrested  the  blood-current  completely.  The  animal  re- 
mained quiet  for  five  minutes,  making  no  respiratory  efi'orts.  The  sub- 
clavians  remaining  constricted,  both  carotids  were  then  constricted  in  addi- 
tion. The  animal  made  respiratory  efforts  in  two  minutes  and  seven 
seconds  after  constrit-tion  of  the  carotids.  All  the  vessels  were  tlieii  freed, 
and  the  animal  became  quiet. 

Both  vertebral  arteries  and  both  carotids  were  then  constricted  for  five 
minutes,  the  animal  remaining  quiet.  These  vessels  remaining  constricted, 
both  subclavian  arteries  were  constricted  in  addition.  The  animal  made 
res]»iratory  ertbrts  in  one  minute  and  thirty-five  seconds.  All  thr  vessels 
were  then  freed,  and  the  animal  became  quiet. 

At  11.40  o'riork.  the  descending  aorta  in  the  chest,  and  both  suhclavian 
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arierlcB  wert  tied*  This  left  little  more  than  the  oirotide  to  carry  bl^todtft 
the  head  J  and  the  arterial  blood  was  thus  eut  off  from  the  ^re&te^t  pwtd 
the  8jr«tem.  The  animat  remained  qniot  for  five  iniimtes*  The  (>jcpferim(|i 
had  now  hi&ted  fifty-five  minutes^  and  the  action  of  the  hoitrt  hiid  he^m 
coneiderubly  weakened.  While  tlie  aorta  and  eubelavlani^  M  ere  ^lill  t«B> 
sirieted,  both  carotids  were  constrit^ted  in  addition.  The  an i mat  remaiwi 
qoiet  for  five  minutes,  but  the  heart  and  great  vessels  op  to  the  jKjiut^ 
roiifltriction  were  enormously  difetendeil.  At  the  end  of  this  litn^,  tlie 
waa  freed,  which  relieved  the  distension*  The  animal  mside  r^spr 
efforts  in  two  minates  and  twenty-nme  seconds,  but  the  efTortj?  we 
very  violent  and  were  not  as  rupid  an  usual.  All  tho  vesi$eU  were 
and  the  animal  became  quiet. 

Artificial  respiration  was  then  arrested,  and  the  animal  made  n^pfrt 
tory  efTorls  in  twelve  seconds,    Artificial  respiration  was  ref^umed^  aad 
aninml  became  quiet. 

The  innominate  artery  and  the  left  subclaviaD  artery  were  thea  im< 
strictcd.  and  the  animal  made  respiratory  efForis  in  one  nunnte  and  " 
seconds^  but  the  action  of  the  heart  had  become  very  feeble. 

The  experiment  had  lasted  one  hour  and  fifteen  minutes,  and  waa  con- 
cluded with  the  last  observation* 

In  this  experimentj  I  was  assisted  by  Dr.  C.  F.  Roberta,  Mr,  Gaspar  Gw- 
wold,  and  Dr.      S,  Conant, 

This  experiment  substantially  confirmed  the  resultB  obtmined  in  ExfCfl 
ment»  I.  and  IT,    When  the  aorta,  both  subclavian  arteries,  and  both 
tide,  were  constricted,  the  pressure  of  blood  in  these  vessels  was  enor 
and  some  blood  may  have  found  its  way  to  the  brain  and  medulla  oblon 
The  distension  of  the  vessels  was  so  great  that  this  part  of  tho  ex  peri 
was  not  very  *iatis factory*    Respiratory  efforts  were  made  by  the  as 
however,  when  the  distension  was  relieved  hy  fVceing  the  aortaj  the 
elavtane  and  the  carotids  remaining  oonstricted. 

In  all  the  experiments^  the  animals  were  kept  completely  under  tbe  U) 
fltience  of  ether,  and  artificial  respiration  was  kept  up  efficiently  yQleti 
otiidrwise  stated. 

^sducHom  and  C&nclmions.—WhQn  I  made  my  first  experfmenti^  Qjpot 
the  location  of  the  sense  of  want  of  air  which  gives  rise  to  re«piratorj^  raoY<- 
ments,  in  1861,  I  attached  to  them  considerable  importance,  and  I  thoufhi 
that  I  had  proved  experimentally  that  the  sense  of  want  of  air  ifl  due  to* 
deficiency  of  oxygen  in  the  system  at  large.  The  main  features  of  the  tJ- 
peri  ments  which  I  made  at  that  time  I  have  already  stated.  My  object  in 
making  these  now  experiments  was  to  fetudy  the  effects  of  cutting  off  lU 
supply  of  oxygenated  blood  from  different  parts* 

I  think  it  can  be  a.*sumed,  as  1  have  already  stated,  that  the  sole  i 
tory  nervous  centre  is  in  the  medulla  oblongata,  and  I  endeavored  ti.-  .  *  ; 
aome  means  of  cutting  oft'the  arterial  supply  of  blood  from  this  part. 
mals  respire  when  all  of  the  encephalic  centres  have  been  destroyed  fjccepl 
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the  medulla  oblongata,  so  that  it  is  improbable  that  cutting  off  the  supplj 
of  blood  from  the  brain  would  affect  the  muscles  of  respiration,  provided 
that  artificial  respiration  be  efficiently  maintained.  Blood  can  get  to  the 
modalla  oblongata  from  the  internal  carotids,  which  are  connected  with  the 
circle  of  Willis,  from  the  vertebral  arteries,  which  unite  to  form  the  basilar 
artery,*  and  perhaps  from  otlier  vessels ;  but  it  is  certain  that,  if  all  the 
arteries  ^iven  off  from  the  arch  of  the  aorta  bo  tied,  the  medulla  oblongata 
most  be  deprived  of  oxygenated  blood. 

In  Experiment  I.,  the  innominate  artery  and  the  left  subclavian  artery 
were  conbtrictcd.f  and  the  animal  made  respiratory  efforts  in  two  minutes 
and  eight  seconds,  notwithstanding  that  artificial  respiration  was  kept  up. 

In  Experiment  II.,  the  same  vessels  were  constricted,  and  the  animal 
made  respiratory  efforts  in  two  minutes  and  five  seconds. 

In  Experiment  III.,  both  subclavian  arteries  and  both  carotids  were 
con8tricte<l,  and  the  animal  made  respiratory  efforts  in  two  minutes  and 
fieven  seconds.  Both  vertebral  arteries  and  both  carotids  were  constricted, 
and  the  animal  made  no  respiratory  efforts  for  fivo  minutes;  but  respira- 
tory efforts  were  made  in  one  minute  and  thirty-five  seconds  after  both  sub- 
clavians  hud  been  conntricted  in  addition  to  the  vertebrals  and  carotids. 

It  seems,  from  all  of  these  experiments,  that,  in  order  to  induce  respira- 
tor^'  efforts  in  an  animal  under  the  influence  of  ether  and  with  the  lungs 
eapplied  with  air  by  artificial  respiration,  eitlier  the  innominate  artery  and 
the  left  subclavian  artery,  or  both  subclavians,  both  carotids,  and  both  ver- 
bral  arteries,  must  l>e  tied.  In  other  words,  according  to  my  view.s  of  the 
cause  of  tiiese  respiratory-  efforts,  the  supply  of  blood  to  the  medulla  ob- 
longata cannot  be  cut  off  completely  except  by  tying  all  the  vessels  given 
off  from  the  arcii  of  the  aorta. 

As  the  result  of  the  experiments  which  I  iiave  just  detailed,  I  must  now 
modify  tiie  view  which  I  advanced  in  1801  as  a  conclusion  from  experiments 
then  published,  which  I  have  maintained  up  to  the  present  time,  that  the 
BCDSC  of  want  of  air,  which  is  the  starting-point  of  the  movements  of  respira- 
tion, is  due  to  want  of  oxygen  in  the  general  system.  My  experiments 
made  in  Irtfll  were  accurate,  and  the  conclusions  from  them  seemed  to  be 
legitimate ;  but  these  experiments  were  incomplete.  The  experiments 
which  I  have  just  reported,  taken  in  connection  with  my  experiments  of 
1S61.  lead  me  to  conclude  that  the  sense  of  want  of  air  is  due  to  a  want  of 
circulation  of  oxygenated  blood  in  the  medulla  oblongata. 

I  trust  that  my  experiments,  which  are  by  no  means  difficult,  or  uncer- 
tain in  their  results,  may  be  repeated  and  verified  or  corrected,  by  other 
physiologists.  The  idea  that  the  sense  of  want  of  air  is  due  to  a  deficiency 
of  oxygen  in  tiie  medulla  has  been  adopted  by  .some  writers ;  but.  as  far  as 

*The  ba:^ilur  artery  in  much  lunj^er  in  the  dog  than  in  the  human  euhject. 

t  la  the  tifKt  experiment,  the  great  veinn  were  ali«o  tied,  but  thi«  seemed  to  make  no 
difierenre  in  the  phenomena  following  conHtriction  of  the  .irteries.  and  the  vein<«  were  left 
free  in  the  other  experiment?*. 
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I  know,  my  experiments  are  the  first  to  show,  by  aetual  demonstration,  that 
this  view  is  correct. 

In  another  paper,  I  propose  to  treat  of  the  respiratory  setise  much  mow 
fully,  and  to  review  the  literature  of  the  subject  Many  interesting  and 
important  points  will  undoubtedly  be  involved  in  a  fail  discasston  of  the 
nervous  mechanism  of  the  respiratory  movements ,  and  among  them  will 
be  the  question  as  to  whether  the  normal  respiratory  movements  be  actiuilj 
reflex  in  their  character,  as  has  been  generally  supposed,  or  whether  the; 
be  due  to  a  direct  excitation  of  the  nerve-cells  in  the  respiratory  eentr«.- 
iVeir  York  Medical  Journal, 
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BY  GEO.  W.  RAFTER,  C.  E. 
(i-OHTI^UJED.) 

i|C  SjC  <|C  ^  ^  3{C 

In  order  to  farther  illustrate  the  theory  of  ventilation  as  above  8el 
forth,  a  numerical  application  will  aUo  be  made  to  the  Assembly  roomii 
the  city  building  of  the  City  of  Rochester. 
Preliminary  data  is  as  follows: 

Length  =108'  0" 
Breadth=  78'  0" 
Height  =  27'  0" 
Floor  area,  with  an  addition  for  stage  =8831  square  feet. 
Total  volume,  including  stage,  without  deduction  lor  furniture,  ie. 
=244,940  cubic  feet. 

The  scatH  now  in  ]>laee  accommodate  comfortably  1,200  people,  with 
standing  room  for  400  more.  Total  capacity  is  therefore  taken  at  1,6(K). 
Deductint^  ono-half  cubic  foot  for  each  seat,  and  3  cubic  feet  for  space  acto- 
ally  occupied  by  each  person,  and  making  other  deductions  for  cornices, 
raised  floor  at  sides  and  ends,  projection  of  stUij^e  into  room,  etc.,  and  we 
have  an  available  volume  of  230,5U0  cubic  feet. 

lender  the  above  conditions  the  floor  area  for  a  single  person  will  be 
8831 

 =5.52  square  feet ; 

1600 

while  the  vulume  for  each  person  will  be 
230500 

 : — =144  cubic  feet. 

1000 

Lighting  apparatus  consists  of  112  gas  burners,  each  consuming  4  cubic 
feet  of  gasper  hour.  The  consumption  of  gas  per  hour,  then,  is  112x4=: 
448  cubic  feet. 

As  previously  shown  a  cubic  foot  of  gas  in  burning  produces  0.43  cubic 
feet  of  carlonic  acid.    Production  of  carbonic  acid  per  hour  from  eombus- 
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tion  ot  gafl,  thorcfore=448x  0.43=192.6  cubic  feet  Each  person  prodiiceB« 
0.0  cubic  feet  of  the  Bame  gas  per  hour.  Production  from  respiration,  then 
=960  cubic  feet.  Total  amount  of  carbonic  acid  per  ho ur=960 4-192.6= 
1152.6  cubic  feet. 

AsBunio  the  heat  from  a  .single  person  to  be  475  units  per  hour,  and  the* 
heat  from  combustion  of  a  cubic  foot  of  gas  to  be  750  units:  We  have 

1600  x475=760000  heat-units  per  hour  from  the  audience ;  and  from  the^ 
lights 

448x750=336000  heat-units  per  hour,  making  a  total  production  per 
hour  of 

1096000  heat-unite. 
Suppose  the  air  supply  to  be  at  a  temperature  of  62^  and  equal  to  2000 
cubic  feet  per  hour  lor  each  person,  the  amount  per  hour  will  be 

1600X  2000=3200000  cubic  feet. 
The  amount  of  heat  required  to  raise  a  single  cubic  foot  of  air  1^  at 
original  temperature  of  60°  or  thereaboute  is 

0.0766x0.238=0.01815  unite. 
The  increase  in  temperature  of  the  air  supply,  due  to  the  heat  from 
lights  and  people  will  bo  found  as  follows : 
3200000 

.  =246154  pounds  of  air  per  hour,  and 

13 
1096000 

 =4.4=number  of  heat-units  to  each  pound  of  air. 

246154 

A  single  heat-unit  raises  one  pound  of  air  through 
1.0000 

 =4®. 2  actual  temperature. 

0.2:^8 

The  increase  of  actual  temperature  of  the  whole  supply  will  therefore  be 
4.2x4.4=18*'.4H. 

On  the  supposition  that  the  adjustment  of  supply  to  exhaust  is  proper- 
ly made  the  air  on  leaving  the  hall  must  have  a  temperature  of 

62°-fl8°.48=80°.48. 
The  exit  per  second  will  equal 

3200000 

 =888  cubic  feet. 

3600 

Assuming  the  velocity  of  exhaust  in  vertical  flue  to  equal  20  feet  per 
necond,  we  have  for  area  of  said  flue 
888 

 =44.4  square  feet, 

20 

or  what  would  be  preferable,  two  flues  each  with  area  of  22.2  squary  feet. 
Assume  farther  that  the  inflowing  air  shall  have  a  veloeity  of  4  feet  per 
Heoond,  the  area  of  inlete  will  be 

888 

 =222  square  fett. 

4 
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Absuihc  a  sectional  area  of  6  square  feet  f  :>r  each  inlet,  and 
222 

 =37=numbor  of  inlets. 

6 

Assume  again  that  velocity  in  outlets  is  6  feet  per  second, 
888 

 =148  square  feet=area  of  outlets. 

6 

Also  let  area  of  each  outlet  be  6  square  feet,  same  as  inlets 
148 

 =25  number  of  outlets. 

6 

The  discussion  has  taken  no  account  of  the  increase  in  volume  dado 
the  increase  of  temperature.  Were  such  account  taken  the  dimensions  of 
outlets  would  be  somewhat  increased. 

The  number  of  changes  per  hour  under  the  above  conditions  may  be  de- 
termined by  two  methods,  either  by  dividing  the  supply*  per  hour  t'orcacli 
person  by  the  volume  for  each  person,  thus. 
2000 

 =13.9 

144 

or  by  dividing  the  total  supply  per  hour  by  the  total  available  volume  ot 
the  hall,  thu.^. 

3200000 

 =13.11 

230500 

giving  tho  same  result  in  cither  case. 

The  discussion  has  also  proceeded  uj»ou  the  su])]K)sition  of  no  losisbj 
conduction  and  radiation.  Wc  will  now  consider  the  modifications  of  ihe 
above  calculations  due  to  these  sources  of  loss. 

The  hall  is  warmed  by  steam,  direct  radiation.  Number  of  sets  of  ra- 
diators 18,  each  havinu:  an  area  of  60  square  feet.  Total  radiating  surfait. 
therefore. 

60  xl8=1080  square  feet. 

Amount  of  space  heated  by  one  square  foot  of  surface  equals 

23050()  ' 


-=213.4  cubic  feet. 


1080 

which  is  certainly  ample  for  the  coldest  weather  likely  to  be  experience  ' 
here. 

To  find  loss  by  conduction  through  walls  and  windows,  we  will  assume 
inside  temperature  at  a  mean  between  temperature  of  enterilig  air  and  teni. 
perature  to  which  it  is  raised  by  heat  from  persons  and  lights,  or  sayal 
71°.  Outside  temperature  is  taken  at  32°.  The  outside  exposures  are  thre? 
in  number,  two  sides  and  one  end.  We  will  consider  the  loss  of  heat  only 
from  the  three  outside  exposures,  neglecting  the  protected  end,  ceiling  and 
floor. 

Area  of  the  three  exposed  sides  exclusive  of  windows=6306  square  feet. 
Area  of  window-=ltJiK>  square  feet. 
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Taking  formula  (18)  we  have  for  the  loss  through  walls  exclusive  of 
irulowft: 

a  =  630G  square  feet, 

^=32°, 
A-  =  0.09o, 

d  =  thickness  of  wall=2  feet, 
71—32 

(J=0.005  x»j306  z=11487=nurnber  of  heat-units  «  ondncted  away 

2 

iroui^h  walls  per  hour. 
Fnr  windows  we  have 

a  =  1(596, 
f=  71°, 
f  =32^ 

Kxperiinents  have  been  made  in  the  case  of  window  glass,  showing  that 
e^^lecting  d  the  value  of  k  varies  from  1  to  3.  We  will  take  it  for  this  cal- 
iilation  at  a  mean  value,  namely,  2.    VVo  have  therefore 

(i=2x  1G9C(71— 32)=:132288. 
er.co  the  total  loss  by  conduction  per  hour  under  the  conditions  of  temper- 
turo  assumed  is 

11  187+132288=143775  heat-units. 
Suppose,  however,  instead  of  allowing  2000  cubic  feet  per  hour  for  each 
erson,  we  take  what  is  more  nearly  the  actual  supply,  that  is  850  cubic 
jet.  With  that  assumption  we  have  a  total  supply  per  hour  of  1,300,000 
ubic  feet.  The  amount  of  heat  from  people  and  lights  will  be  the  same  as 
efore.  Assume  temperature  of  air  supply  at  «i2^  as  previously.  Amount 
f  air  in  pounds 

13(50000 

 =104015 

13 

s umber  of  heftt-units  per  pound  of  air  is 
109(5000 

 L___io.4, 

104015 

fiakintr  an  increahc  of  actual  temperature  of 
10.4x4.2=43°.  (58. 

Assuming  no  loss  by  conduction  and  radiation,  and  the  temperature  of 
he  outflowing  air  is 

(52°+43°.C8=105°.C8. 

In  fact  loss  by  conduction,  &c.,  increases  in  proportion  as  inside  temper- 
.ture  increases,  consequently  the  amount  conducted  away  will  be  corro- 
puiidingly  greater  than  in  the  preceding  case.  Observation  will  show  air 
ri  upper  part  of  room  to  range  from  85°  to  95°.  The  writer  has  on  several 
K  Casions  observed  it  higher  than  80°  in  lower  part  of  room,  and  this  too 
villi  windows  open,  and  outside  temperature  at  from  35°  to  40°. 

A  partial  exhibit  has  now  been  made  of  the  main  f  rinciples  underlying 
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tho  Mechanics  of  Ventilation.  In  conclusion  it  will  be  well  to  collate  prin- 
ciples and  facts  for  convenience  of  reference. 

1.  Perfect  ventilation  is  hardly  automatic.  A  certain  amount  of  attcn 
lion  is  necessary  to  keep  any  system  in  working  order. 

2.  Ventilation  by  draught  is  preferable  to  ventilation  by  forcing  air  in. 
it  having  the  advantage  of  supplying  fresh  air  as  fast  as  foul  air  is  removed, 
provided  of  course  the  design  is  properly  carried  out. 

3.  The  vacuum  may  be  produced  in  case  of  rooms  or  eaites  of  apart 
ments  by  fire  places  or  by  small  flues  properly  connected  with  tho  rooms  ai 
or  near  the  floor,  in  which  gas  jets  are  kept  burning  whenever  ventilation 
is  needed.  In  large  buildings,  however,  the  vacuum  will  of  necessity  be 
produced  by  vertical  shafts  designed  in  accordance  with  the  principl« 
herein  contained. 

Corollary. — Where  gas  jots  are  used  the  amount  of  heat  from  one  cubit 
foot  of  gas  may  be  taken  as  given  in  the  beginning  of  this  paper.  Knowini 
the  amount  of  air  to  be  carried  away  per  hour,  the  size  and  number  of 
burners  is  easily  found. 

4.  Perfect  ventilation  will  cost  something.  To  lift  a  thousand  pouiwif 
of  air  50  feet,  requires  exactly  the  same  expenditure  of  force  as  to  lift  a 
thousand  pounds  of  iron,  or  any  other  substance  50  feet. 

Corollary  I. — Since  to  ventilate  a  building  means  there  is  work  to  It 
done,  and  consequently  an  expenditure  of  force  necessary,  any  system  pro- 
fessing to  ventilate  without  such  exj)enditure  of  force  can  hardly  be  other 
than  a  failure. 

Corollary  2. — Careful  study  of  the  matter  shows  the  importance  of  re- 
ducing friction  in  flues,  ducts,  elbows,  etc.,  to  a  minimum;  otherwi&ea 
large  percentage  ot  force  will  be  expended  for  that  purpose  onlj^. 

5.  Ventilation  is  a  branch  of  mathematical  investigation,  actual  con- 
struction should,  therefore,  be  preceded  by  caretul  calculation. 

6.  Heating  is  a  branch  of  ventilation,  and  should  always  be  considcrci 
in  connection  with  it. 

Corollary  1. — In  warming  by  heated  air  the  current  should  be  intro- 
duced at  or  near  the  ceiling.  It  is  a  violation  of  flrst  principles  to  introdaw 
it  near  the  floor. 

Corollary  2. — In  designing  a  system  of  warming  by  heated  air,  provisioD 
should  be  made  for  introducing  cold  air  in  connection  with  the  warm  cur- 
rent, in  order  that  the  air  may  not  enter  the  room  at  too  high  a  tcmpcratun'. 

Corollary  H. — The  cold  air  currents  as  per  Corollary  2  should  be  under 
perfect  control  as  well  as  the  heated  currents,  in  order  that  the  projHjr  tem- 
perature inside  may  be  maintained  under  every  variation  of  outside  tem- 
perature 

Corollary  4. — Warming  by  steam  or  hot  water,  hy  a  combination  of  tbt 
two,  or  by  steam  and  hot  air  combined  may  all  be  exceedingly  healthful, 
provided  adequate  ventilation  accompanies  them.  These  methods  arc  ali 
reasonably  economical  as  regards  consumption  of  fuel. 
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Corollary  5. — Warming  by  ordinary  stoves  cannot  be  considered  desira- 
ble except  on  the  score  of  economy.   The  objections  to  their  use  are : 

(1)  Difficulty  of  producing  ventilation  in  connection  with  the  warming. 

(2)  Cast  iron,  the  usual  material  for  their  manufacture,  when  red  hot 
allows  the  gases,  carbonic  acid  and  hydrogen  to  pass  through  into  the 
rooms. 

(3)  The  heat  is  irregularly  distributed,  causing  great  variations  in  tem- 
perature in  different  parts  of  the  rooms. 

7.  It  should  bo  understood  that  ventilation  hy  opening  doors  and  win- 
dows is  nearly  as  bad  as  no  ventilation. 

8.  In  largo  buildings  much  satisfaction,  and  what  at  the  present  time  is 
of  the  greatest  importance,  much  valuable  information  could  be  obtained 
by  putting  up  in  connection  with  such  a  sj-steui  of  ventilation  by  the 
vacuum  method,  apparatus  for  determining  and  accurately  registering  the 
results  under  varying  conditions  of  outside  and  inside  temperature.  An 
aDeniometer  in  the  main  shaft  with  electric  recording  apparatus  in  the 
saperintendcnt's  office,  would  show  at  any  instant  exactly  the  condition  of 
the  ventilation.  In  this  way  regularity  of  action  will  be  assured,  and  at 
the  same  time  a  collection  of  data  of  the  greatest  value  in  future  building 
operations  can  be  made. —  Fan  ^-ostrand's  Engineering  Magazine. 
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Professor  Erasmus  Wilson,  who  is  probably  the  highest  living  author- 
itj'  on  the  subject,  has  lately  given  a  course  of  lectures  on  the  hair  before 
the  College  of  Surgeons  in  London:  They  arc  reported  in  full  in  some  of 
the  P^nglish  medical  magazines,  and  an  abstract  of  the  more  practical  por- 
tions will  doubtless  be  of  interest  to  many  readers  of  the  Journal. 

Cleanliness  is,  of  course,  insisted  upon  as  of  prime  importance,  but  wash- 
ing the  hair  is  emphatically  condemned.  Brushing  is  to  be  preferred,  as  it 
promotes  circulation,  removes  scurf,  and  is  in  all  respects  a  more  effective 
stimulant  than  water.  Cutting  does  not  encourage  growth  as  much  as  is 
commonly  believed,  but  is  advantageous  in  the  case  of  short,  slender  hairs 
generally  called  "young  hairs." 

Of  the  countless  applications  recommended  for  the  cure  of  baldness, 
few  are  ever  successful,  and  in  the  occasional  instances  in  which  they  ap- 
pear to  be  useful  it  is  possible  that  sequence  is  mistaken  for  consequence, 
the  post  hoc  for  the  propter  hoc.  Most  of  the  specifics  are  stimulants,  not 
excepting  petroleum,  which  has  lately  been  eulogized.  Croton  oil,  though 
excellent  as  a  stimulus,  is  objectionable  on  account  of  the  irritation  it  often 
causes  and  which  sometimes  extends  to  the  eyelids  and  the  face.  Canthar- 
ides,  though  milder  and  more  manageable,  is  likewise  liable  to  give  rise  to 
inflammatory  congestion  and  vesication,  and  sometimes  to  suppuration  and 
ulceration.    The  skin  may  ho  peculiarly  sensitive,  or  the  remedy  may  have 
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been  employed  too  energetically,  both  as  to  quantity  and  time.  Profeaaor 
Wilson  has  seen  several  instances  in  which  cantharidiDe  has  been  absorbed 
into  the  system  and  has  given  rise  to  ischnria.  As  a  rule,  therefore,  he 
rarely  uses  cantharides,  and  then  always  in  a  guarded  manner.  Certainly, 
it  is  not  to  be  trusted  to  the  acknowledged  indiscretion  of  the  public  as  a 
popular  remedy.  Acetic  acid,  or  rather  strong  pyroligneous  acid,  he  bu 
discontinued  for  many  years;  but  it  is  still  a  favorite,  notwithstanding iU 
strong  and  disagreeable  odor. 

Ammonia  is  Professor  Wilson's  favorite  stimulant;  it  is  unlikely  to 
create  inflammation  and  its  consequences ;  it  is  neither  absorbable  into  tbe 
system,  nor  could  it  do  harm  if  such  were  the  case;  and  its  odor,  refreeh* 
ing  at  the  moment  of  its  use,  speedily  evaporates.  In  a  ease  of  ordinaiy 
made.sin  or  falling  out  of  the  hair,  he  prescribes  a  lotion  composed  of  strong 
liquor  ammonia,  almond  oil,  and  chloroform,  of  each  one  pi^rt.  diluted  with 
five  parts  of  alcohol  or  spirits  of  rosemary,  and  made  fragrant  by  the  addi- 
tion of  a  drachm  of  the  essential  oil  of  lemons.  The  lotion  should  be  dab- 
bed upon  the  skin  of  the  head  after  thorough  friction  with  the  hair  brash. 
It  may  be  diluted  if  necessary  ;  it  may  be  applied  sparingly-  or  abundantly; 
and  it  may  be  used  daily  or  otherwise. 

There  are  cases  in  which  a  less  stimulating  and  even  a  refrigerating  lo- 
tion may  be  desired,  and  where  an  objection  may  be  raised  to  the  quantity 
of  oil  contained  in  the  above.  In  such  cases  a  lotion  of  borax  and  glyee^ 
ine,  two  drachms  of  each  to  ei^^ht  ounces  of  distilled  water,  is  cooling  anil 
refreshing  ;  this  lotion  ullays  dryness  of  the  skin,  removes  scurf,  and  sub- 
dues irritability. 

In  cases  of  complete  baldness,  and  also  in  alopecia  areata,  a  stronger 
stimulant  application  will  be  required.  For  this  he  recommends  trictiocs 
with  a  liniment  composed  of  equal  parts  of  the  liniments  of  camphor,  am- 
monia, chloroform,  and  aconite,  to  be  well  rubbed  into  the  bare  places  dai- 
ly, or  even  twice  a  day,  so  as  to  produce  a  moderate  amount  of  stimulation. 
Jn  cases  of  ophiasis,  due  to  neuralgia  r>f  the  cutaneous  nerves  of  the  scalp, 
this  liniment  is  very  valuable.  In  other  cases  the  liniment  of  iodine  may 
be  painted  on  the  bare  patches  daily,  or  they  may  be  rubbed  with  the  oint- 
ment of  cantharides  or  any  other  powerful  stimulant.  The  intention  of  all 
these  local  remedies  is  to  stimulate  without  setting  up  irritation:  loin- 
crease  the  energy  of  circulation  and  innervation  of  the  part :  and  in  some 
instances  to  abstract  the  excess  of  fluids  from  the  tissues  of  the  skin  by  in- 
ducing exudation.  But  these  results  must  be  accomplished  as  far  as  possi- 
ble without  pain  and  without  severity. 

The  constitutional  treatment  of  alopecia  should  consist  in  the  adjus:- 
ment  and  regulation  ot  the  functions  of  digestion  and  assimilation  ;  anil, 
where  no  other  special  conditions  are  to  be  fulfilled,  the  adoption  of  a  toni? 
regimen  and  the  administration  of  tonic  remedies.  Of  these  last  arsenic 
bears  the  palm,  and  may  be  advantageously  prescribed  in  doses  of  two  to 
four  minims  three  times  a  day  directly  after  food,  antl  in  any  convenient 
rcii/V/e. 
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Grayncss,  canitioR,  or  poliothrix  depends  like  baldness  on  defective 
powers  of  the  skin,  and  the  indications  for  treatment  are  exactly  the  same, 
— to  strengthen  the  part  and  at  the  same  time  strengthen  the  patient.  As 
means  of  temporarily  staining  the  hair  the  lecturer  mentioned  a  weak  so- 
lution of  permanganate  of  potash,  a  lotion  holding  in  snsponsion  sulphur 
and  acetate  of  lead,  or  the  so-called  eau  ries  fees,  consisting  of  the  hypo- 
sulphites of  lead  and  soda  ;  among  dyes  sulphides  of  various  metals,  espe- 
cially silver,  the  pyrogallato  of  iron  and  ferro  cyanide  of  copper.  The  hair, 
as  is*  well  known,  contains  sulphur,  and  a  solution  of  lead  brought  into  con- 
tact with  sulphur  produces  a  sulphide  of  lead,  which  is  black  in  color.  Sul- 
phnr  and  acetate  of  lead  in  suspension  and  solution  in  water  supply  both 
the  elements  necessary  for  artificial  coloration  of  the  hair,  and  constitute 
the  popular  lotions  sold  so  largel}'. 

Actual  dyeing  of  the  hair  is  a  more  elaborate  process:  the  hair  must  be 
washed  with  soap  in  the  first  place,  to  get  rid  of  grease,  which  would  oth- 
erwise interfere  with  the  absorption  of  the  fluid  by  the  hairy  tissue  ;  sec- 
ondly, the  hair  being  dried,  the  metalic  sol.ution  is  to  be  employed  and  left 
to  soak  into  the  hair;  and  thirdly,  the  mordant  flui<l  is  to  be  brushed  upon 
the  part  with  a  view  to  bring  it  in  contact  with  every  individual  hair.  If 
this  operation  sufficed  for  a  considerable  period,  all  would  be  well ;  but  as 
the  hair  grows  quickly,  the  newlj^-grown  part  exhibits  its  original  white- 
ness, and  another  dyeing  soon  becomes  necessary.  The  tone  of  color  pro- 
duced by  the  first  application  may  have  been  perfect,  leaving  nothing  to  be 
desired,  but  the  white  roots  of  the  hair  ctinnot  be  reached  without  a  fresh 
coloring  over  the  whole,  and  then  the  evils  become  apparent.  A  succession 
of  coats  ot  color  renders  the  hair  more  intensely  black  than  Nature  herself 
could  have  accoihplished,  and  the  harmony  of  the  features  of  the  individ- 
ual is  disturbed  ;  the  mellowing  of  the  lineaments  of  the  countenance  pro- 
duced by  white  hair  is  reversed  by  the  depth  of  the  blackness,  and  the  fea- 
tares  are  rendered  harsh  and  severe.  The  theory  that  an  appearance  of 
youth  is  maintained  by  the  color  of  the  hair  is  not  consistent  with  fact, 
and  there  is  always  the  danger  that  the  hair  may  appear  youthful,  while 
the  features  themselves  are  expressive  of  old  age. 

As  to  danger  to  the  health  and  constitution  from  dyeing  the  hair,  Pro- 
fcf?sor  Wilson  thinks  that  we  cannot  reasonably  allege  the  possibility  of  any 
<»orious  evils ;  for  lead,  to  which  are  imputed  the  most  dangerous  of  the 
<!  iialities  of  hair  dyes,  enters  into  the  composition  of  several  of  our  cooling 
and  astringent  and  sedative  lotions,  and  even  injections;  and  although  un- 
<loiibtedly  some  cases  are  on  record  of  damage  resulting  from  its  internal 
use,  Goulard's  lotion  is  commonl}-  regarded  as  one  of  the  most  harmless  of 
oiir-remcdies.  Perhaps  a  distinction  may  be  drawn  between  its  therapeu- 
tical and  its  cosmetical  use,  but  it  is  difticult  to  distinguish  the  difference. 
Reference  is  made  to  some  of  the  alleged  cases  of  lead  poisoning  from  the 
use  of  hair  dyes,  but  it  is  suggested  that  a  more  careful  examination  might 
have  found  the  cause  elsewhere,  perhaps  in  the  water  used  for  drinking. 
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It  is  admitted,  however,  that  there  may  be  eases  of  peculiar  BenBibility  to 
the  poisonous  influenees  of  lead  in  whieh  these  dyes  may  be  iDjurioiu 
Professor  Wilson,  as  we  have  said,  is  high  authority  on  these  matters, 
but  we  nevertheless  advise  our  readers  to  avoid  all  hair  dyes  containiBg 
lead,  especially  as  there  are  preparations  for  the  purpose  that  are  certaiDlj 
harmless, — if  one  is  foolish  enough  to  dye  the  hair  at  all. — Boston  Jovnd 
of  Cheinistry. 



Plain  Directions  for  Preventing  the  Spread  of  Infectious  Diseases. 

BY  J.  M.  MACLAOAN,  M.  D. 

General  Directions. — I.  When  a  case  of  infectious  disease  occurs  iaii 
house,  immediute  notice  thereof  should  be  given  to  the  Medical  Officer^ 
Health  or  to  the  Inspector  of  Nuisances,  and  medical  advice  at  once  procured 

The  following  precautious  should  be  taken  : 

1.  Isolate  the  person  atfected  as  much  as  possible  from  the  other  inmatei 
of  the  house.  i 

This  is  moHt  readily  effected  by  at  once  removing  him  to  an  upper rooa,  . 
if  circumstances  permit.    The  room  selected  should  be  large  and  airy,iad  , 
the  means  of  ventilating  it.  whicii  shall  be  presently  mentioned,  at  onct 
adopted. 

2.  Before  removing  the  patient,  the  following  preparations  ought  to  be 
made  in  the  room  : 

All  siiperrtuoiis  curtuiiis,  rarj>ets.  woolen  articles,  unnecessary  clothing 
— in  short,  everything  likely  to  retain  infection,  should  be  at  once  removed- 

W.    The  patient's  bed  ought  to  be  so  placed  as  to  allow  of  a  free  cumnl 
of  air  around  it.  but  not  so  as  to  place  it  in  a  draught. 

4.  The  room  must  be  kejjt  well  ventilated,  under  the  physician's  direc- 
tions, by  moans  either  of  a  fire  (when  rc([uired)  or  an  open  lire-place  and 
chimney,  and  of  windows  opening  to  the  external  air.  B}'  means  of  the 
latter,  ventilation  is  most  et^'eetually  procured,  so  as  to  avoid  draughts  in 
the  followjng  manner: 

liaise  the  lower  sash  of  the  window  three  or  four  inches,  then  procure* 
piece  of  wood  made  to  tit  accurately  into  the  lower  opening,  and  pUceit 
there.  By  these  means  free  outward  and  inward  currents  of  air — withoQl 
causing  any  draughts — are  obtained  through  the  vacant  space  between  the 
two  sashes.  When  a  window  is  merely  opened  from  the  upper  and  lower 
sash,  draughts  are  invariably  caused. 

II.  After  removal  of  the  patient  to  the  room  in  which  he  is  to  reraaia. 
the  outside  of  the  door  and  door-posts  should  be  completely  covered  by* 
sheet  kept  constantly  wetted  with  some  disinfecting  fluid,  such  as  BurneU* 
Solution,  Condy  s  Fluid,  Carbolic  Acid,  etc. 

2.  The  ronm  must  be  ke|)t  scrupulously  clean.  Before  being  swept, 
which  should  be  dune  daily,  if  possible,  tlu'  floor  should  be  sprinkled  willi 
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3i-t'8  or  MeDougall's  Disinfecting  Powders,  or  with  a  weak  solution  of 
>f  the  disinfecting  fluids  already,  mentioned. 

Vessels  containing  disinfecting  fluids  should  bo  placed  in  the  room 
ho  reception  of  all  bed  and  body  linen,  towels,  handkerchiefs,  etc.,  im- 
lately  on  being  removed  from  the  patient,  and  on  no  account  should 
be  washed  along  with  other  household  articles. 

Disinfectants  should  also  be  placed  in  all  the  chamber  utensils  used 
he  patient,  and,  afler  use,  more  disinfecting  fluid  should  be  added,  and 
whole  contents,  if  possible,  should  be  immediately  buried.  No  chamber 
el  should  be  allowed  to  remain  in  the  room  afler  having  been  used. 

I.  All  plates,  cups,  glasses,  etc.,  which  have  been  used  by  the  patient, 
il»l  be  rinsed  with  some  disinfectant  before  being  washed  ;  and  on  no 
unt  should  any  vessels  used  in  the  sick  room  be  washed  along  with  other 
fT!^,  unless  previously  thoroughly  disinfiectcd. 

.  Attendants  on  the  sick  should  not  wear  woolen  dresses,  but  only 
e  made  of  wa?shing  materials. 

Basins  containing  water,  to  which  some  disinfectant  has  been  added, 
111  always  be  at  hand  for  the  benefit  of  the  attendants  on  the  .sick,  who 
Itl  not  be  sparing  of  their  use. 

.  No  article  of  food  or  drink  from  the  sick  room  should  be  consumed 
thor  persons. 

Vi.'sitors  to  the  sick  room,  except  in  the  case  of  clergymen  and  med- 
inon,  should  be  peremptorily  forbidden :  and  they,  when  necessarily 
L'lit.  should,  on  leaving,  wash  their  hands  in  water  to  which  a  disinfect- 
las  been  added,  and  have  as  little  immediate  communication  with  oth- 

possible. 

II.  When  a  death  from  infectious  disease  occurs,  the  body  should  bo 
ice  placed  in  a  coffin  and  sprinkled  with  some  disinfecting  fluid  or  pow- 
such  as  chloride  of  lime,  etc.,  and  buried  with  the  least  possible  delay. 

On  no  account  whatever  should  it  be  allowed  to  remain  in  a  room 
pied  by  living  persons. 

V.  On  the  termination  of  a  case  of  infectious  disease,  either  when  the 
ml  is  pronounced  free  from  infection,  or,  in  the  event  of  death,  after 
)val  of  the  body,  the  sick  room  and  its  contents  should  be  thoroughly 
ised  and  disinfected. 

The  bed  and  bed-clothes,  and  all  wearing  apparel  used  hy  the  at- 
ants  or  patient,  should  be  thoroughly  disinfected. 

'.  In  houses  where  a  case  of  infectious  disease  occurs,  no  washing, 
rin.iCi  dress  making,  nor  any  similar  occupation,  ought  to  be  carried  on. 
.    No  milk  or  food  of  any  kind  should  be  supplied  from  infected  houses. 

Children  from  infected  houses  should  not  be  allowed  to  attend 
dIs,  and  all  persons  from  infected  houses  should  have  as  little  commu- 
:ion  as  possible  with  others,  either  in  private  houses  or  in  public  places, 
as  railways,  omnibuses,  public-houses,  churches,  etc. 
Any  accumulation  of  filth  or  refuse  of  any  kind  should  be  at  onco 
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removed  from  or  about  the  premises,  and  disintei'tants  freely  used.  If  tki^l 
cannot  be  done  by  the  persons  themselves,  immediate  notice  should  bepTrr 
en  to  the  Inspector  of  Nuisances. 

5.  The  existence  ot  nuisances  of  any  kind  and  wheresoever  Mtutdi I 
should  bo  at  once  reported  to  the  Inspector  of  Nuisances. 

VI.  During  the  prevalence  of  epidemic,  infectious  or  contagions  &.| 
eases,  it  becomes  specially  important  that  the  general  laws  regarding tli I 
preservation  of  health  should  be  rigidly  attended  to. 

2.  Implicit  trust  should  not  be  placed  in  so  called  "  disinfectanti'l 
They  are  very  useful  when  judiciously  employed,  but  are  by  no  means cftl 
tain  ** preventives  of  disease.'* 

3.  Pure  air,  pure  water,  warm  clothing  and  good  food  should  alwipl 
be  obtained  if  possible.  By  their  constant  use  less  chance  is  affordedta] 
an  invasion  of  disease. 

4.  Temperance  both  in  eating  and  drinking  is  essential  forthemMB-j 
tenance  of  health  and  the  prevention  of  disease. 

5.  Overcrowding  in  liousi^s,  workshops  or  schools  should  be  strictly  ptO-. | 
hibited. 

6.  All  houses,  cottages,  schools  and  public  rooms  should  be  keptclettl 
and  well  ventilated;  an<l  frequent  use  of  lime  washing  on  the  walls ttl 
ceilings  should  be  made. —  Druggists'  Circular, 
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A  NEW  METHOD  OF  DETERMINING  THE  WIND'S  VELOCITY 
BY  JOHN  II.  LON(i,  OLATHE,  KANSAS. 
A  papur  ruad  before  the  Kansj's  Aoadeiuy  of  Siience,  October  li,  1.^77. 

It  having  been  repeated  stated  by  certain  observers  in  Kan>as  thai  ll 
anemometer  of  the  State  University  registered  a  higher  than  probable  ve 
ocity,  I  was  induced  at  the  suggestion  of  two  gentlemen  connected  with  U 
institution,  to  test  the  correctness  of  the  instrument.  The  apparatus  ust 
by  me  was  very  simple,  consisting  essentially  of  a  hollow  copper  sphere  su 
pended  in  front  of  a  graduated  horizontal  scale.  But  as  a  more  detaili 
description  may  be  necessary  to  the  understanding  of  what  follows,  I  w 
give  it  here.  Imagine  first  a  perpendicular  shaft  of  iron,  eighteen  feet  Ion 
whose  bottom  tits  into  a  socket  and  to  whose  top  is  attachetl  a  swivel.  1 
this  swivel  are  attached  several  wires  whose  other  extremities  are  secur» 
hO  as  to  give  complete  steadiness  to  the  shaft.  Other  braces  are  attach* 
for  the  Kame  purpose,  and  tlie  swivel  on  tO))  permits  it  to  turn  to  suit  tl 
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r-ying  direction  of  the  wind.  A  short  distance  below  the  swivel  a  hori. 
Qtal  arm,  fifteen  inches  in  length,  is  firmly  attached  to  the  shaft,  and  just 
Low  this  another  one  is  similarly  attached.  These  two  arms  are  equal  in 
h  gth  and  parallel  to  each  other.    To  the  extremity  of  the  upper  arm  are 

tcned  two  fine  iron  wires,  one,  seventeen  feet  long,  supporting  a  plummel^ 
ci  the  other,  six  and  a  half  feet  long,  supporting  the  copper  sphere  men- 

saed  above.  This  sphere  is  8.5  centimetres  in  diameter,  and  weighs  135.92 
^mmc8.  To  the  cxtremit}'  of  the  lower  arm  is  attached  the  scale,  con- 
"^ing  of  two  lath-like  pieces  of  wood,  about  four  feet  long,  fastened  paral- 
to  each  other  and  about  one-half  inch  apart.  Between  these,  constitut- 
g  a  guide,  the  wires  are  suspended,  and  on  the  front  one  the  graduation  is 
^dc.  The  plumb  line  serves  to  determine  the  zero  ])ointy  and  is  of  no  fur- 
^r  use.  By  means  of  the  swivel  above  and  the  socket  below,  the  appar- 
CIS  is  easily  turned,  so  that  when  the  ball  is  deflected  by  the  wind  its  vi- 
*aitions  may  take  place  in  the  space  between  the  two  laths.  The  observa- 
::>n  consists  in  registering  the  amount  of  this  deflection  from  the  zero  point, 
'  point  in  which  the  perpendicular  line  cuts  the  scale.  It  is  well  known 
lat  the  force  of  the  wind  is  not  constant  for  any  great  length  of  time.  It 

hence  necessary  to  take  a  great  many  observations,  at  short  intervals,  in 

rder  to  obtain  a  correct  mean.    In  my  work  I  noticed  the  deflection  of  the 

all  throui^h  fifteen  minutes,  making  a  record  every  fifteen  seconds,  which 

ave  me  sixty  observations  for  the  quarter  of  an  hour.    The  following  table 

aken  from  my  note  book  will  illustrate  : 

June       40  lu.  paHt  ♦'»,  def.^  20  een.    |     June  ll^,  41  ni.  past  6,  def  -10  cen. 
40}     *»      (>,   "      18  !  411  (i,    "     18  •* 

40 »  c>,    "     t:o   «       i  4U    "       0,    "     ll>  " 

40]     "       «,    "      17    "       i  <!tc" 
Cup  anemometer  marked  l-).24  [)er.  h. 

I  observed  always  the  record  of  the  anemometer  for  the  same  fifteen 
iiinutes,  and  at  the  close  of  my  work,  which  was  continued  on  several  days 
o  obtain  mean  deflections  corresponding  to  dift'erent  velocities,  I  had  a 
lumber  of  such  records  as  the  above,  each  consisting  of  the  position  of  the 
>all  at  sixty  dittercnt  periods. 

By  a  well  known  principle  of  mechanics  I  found  the  force  or  pressure  of 

he  wind  necessary  to  produce  in  the  ball  of  known  weight  the  observed 

Icflections.  and  for  convenience  made  the  following  table: 

For  deflection  of  1  centimetre,  force      .73  gramme. 

*        "  2  l.lGgrammei*. 

i>         (I       ((  3  2 10 

(i         u       it  4  2  92 

*  «i:  i  *  4.- 

"         "       «6(»  "       43.8  " 

Having  this  table  of  pressure,  the  next  questioa  i>  to  find  the  wind's 
'elocity  corresponding  to  each  of  them.  There  are  several  empirical  for- 
iiulas,  which  might  be  applied  to  the  solution  of  a  problem  such  as  this,  but 
me  proposed  by  W'eisbach  seems  to  be  the  most  reliable.  It  is  for  the  ae- 
ion  of  an  unlimited  stream,  either  of  water  or  air,  and  by  giving  suitable 
ralucs  to  some  of  its  factors  it  aff'ords  an  easj'  solution  to  the  problem  ia 
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hand.  I  do  not  know  that  it  has  ever  before  been  applied  in  this  way,  b 
I  find  the  results  obtained  agree  very  closel}*  with  those  derived  fron 
formula  computed  by  Colonel  James  for  the  British  Board  ot  Trade.  T 
formula  is  this : 

v» 

P=z  Fy, 

2g 

in  which  P  is  the  pressure  of  the  wind,  z  a  term  dependent  on  the  shape 

the  body  exposed  to  the  wind,  —  the  height  due  to  the  velocity  v.  Ft 

2g 

exposed  area,  y  the  density  of  the  air.  The  value  of  z  has  been  found  fn 
experiment  to  be  about  0.64,  so  transposing  the  equation  to  find  the  val 
of  v^  we  have, 

2gP 

v*  =  , 

.64  Fy 

from  which  the  numerical  value  of  v  can  be  easily  found,  as  those  of  g. 
F  and  z  are  known.  It  must  be  observed  that  the  value  of  z  varies  wi 
the  barometric  height,  making  it  necessary  to  read  the  barometer  for  ea 
set  oi  observations.    It  is  now  easy  to  construct  another  table,  as  follow? 

For  deflection  of  1  cen.,  velocity  =  3.9  m.  per  h. 
4i         a  2  •*        "  5.51  "  " 

((  «  3  «  (I  g  (•  « 

ti  I.  4  4i  it  -'gQ  a  a 

«  «  «  *  «  4t 

u  a  (jQ  ti  u  3Q  2  a  a 

Finally  these  values  are  substituted  in  the  columns  of  deflections  o 
served,  and  a  mean  obtained  which  represents  the  wind's  velocity  for  t 
tifteen  minutes  of  observation. 

After  making  a  large  number  of  experiments  as  above  describe! 
learned  these  facts  regarding  the  anemometer  at  the  Kansas  Universit 
First,  that  it  never  registers  too  much,  and  second,  that  for  small  veloeii 
it  does  not  register  enough.  This  is  due  to  the  fact  that  a  gentle  wii 
whose  strength,  however,  is  sufficient  to  deflect  the  ball,  will  fail  to  mo 
the  cups  sometimes  for  many  minutes. 

The  following  figures  will  show  results  obtained  by  both  method;?.  T 
first  column  contains  the  velocities  determined  by  the  deflected  ball,  n 
the  second  those  determined  for  the  same  time  by  the  anemometer: 


5.6  m.  per  h. 

.64  m.  per  h. 

15.3  m. 

per  h. 

15.     ni.  per  h. 
14.88  •* 

10.5 

4.84   "  " 

15  6  " 

a 

11.68 

10.62   "  " 

17  5  " 

n 

16.       "  " 

13.5 

10.89  " 

18.2  " 

li 

18.15    "  " 

13  7 

12.81    *•  " 

18.7  " 

ii 

18.39    "  * 

14.7  " 

14.5     "  " 

20.  ** 

11 

19.2     "  " 

15. 

14.5     "  " 

25.3  " 

t< 

25.14  " 

It  will  be  observed  that  for  medium  and  high  velocities  the  two  meihc 

compared  very  well,  and  for  low  velocities,  as  intimated,  the  anemomei 
fails  to  give  a  large  enough  record.  Besides  showing  that  the  apparat 
at  Lawrence  cannot  register  too  much,  my  observations  have  convine 
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:sie  that  the  method  is  one  which  may  be  of  value  to  meteorologists.  From 
extreme  simplicity  and  lightness,  the  instrument  may  be  easily  carried  from 
place  to  place  by  traveling  observers,  and  a  record  of  the  wind's  velocity  at 
any  station  can  be  obtained  in  a  few  minutes.  As  a  check  upon  another 
inBtriiment  it  may  be  used  to  advantage  as  just  shown.  The  dimensions 
which  I  have  given  are  larger  than  necessary.  I  chose  them  in  order  to 
have  the  copper  ball  on  a  level  with  the  cups  of  the  anemometer. — Kansas 
Collegiate. 


METEOROLOGICAL— ABSTRACT  FOR  OCTOBER,  1877. 
BY  PROF.  WM.  K.  KEDZIE. 

Condensed  from  the  records  of  the  Kansas  State  Agricultural  College. 
Liat.  39<*  12';  long.  96^  40'.  Height,  1,200  feet. 

THERMOMETER. 

Mean  temperature,  53^.37,  which  is  .24  of  a  degree  above  the  mean  for 
October  for  14  years.  Maximum  temperature  on  2d,  80®.  Minimum  tem- 
perature on  3d  and  20th,  27**. 

BAROMETER. 

Mean  height,  28.7G  inches.  Maximum  height,  10th,  29.05.  Minimum 
hei^rht,  28th,  28.39. 

RAIN. 

Total  rain-fall  for  the  month  207  inches ;  the  greatest  fall  ever  meas- 
ured at  this  station,  and  7.28  inches  above  the  average  for  October  for  14 
years.    Rain  fell  on  12  days. 

CLOUDS. 

Per  cent,  of  cloudiness  :  7  a.  m.,  70;  2  p.  m.,  71 ;  9  p.  m.,  58;  mean,  66. 
Entirely  cloudy  days,  14;  partly  cloudy,  17;  entirely  clear,  none.  Heavy 
fog  on  26lh. 

WINDS. 

Northwest,  10  times  ;  north,  2;  northeast,  22  ;  southwest,  27  ;  southeast, 
€ ;  calm,  26. 

OZONE. 

Day — Maximum,  6;  mean,  2.89. 
yight — Maximum,  9;  mean,  2.85. 
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Paris,  October  27,  1877. 
Since  the  commencement  ot  the  present  century,  one-fifth  nearly— l? 
per  cent,  of  the  doath-rate  of  Paris,  i»  rei)resented  by  consumption.  Its 
the  most  cruel  of  diseases,  devouring  the  young  and  productive  part  of 
nation,  like  a  Tretun  Minotaur.    Dr.  Lagneau.  one  of  the  highest  autbori- 
ties  on  phthisical  maladies,  attributes  consumption  to  impure  air  aodift- 
eufficient  bodily  exercise.    It  is  a  disease  rather  of  race  than  of  the  indi- 
vidual ;  it  is  ubiquitous,  not  peculiar  to  any  climate,  still  less  to  any  condi- 
tion;  it  is  the  associate  of  misery,  as  well  as  of  wealth.    Dr.  Lagneaudofi 
not  find  a  remedy  for  this  scourge  in  change  of  climate  or  of  scene :  on  tk< 
contrary,  he  is  not  averse  to  thinking,  that  the  prevailing  taste  for  cosnw- 
politanism,  for  *' peregrinomania,"  as  Guy-Patin  designated  the  modem 
rage  for  going  to  and  fro,  is  no  stranger  to  an  aggravation  of  an  aggriTi- 
tion  of  the  endemic.    The  sudden  changing  of  officials,  from  the  north  to 
the  south  of  France,  and  vice  versa,  contributes  to  the  production  of  con- 
sumption    In  Paris,  the  native  is  less  subject  to  consumption  than  the  ia- 
migrant  part  of  the  poi)ulation  ;  and  more  males  perish  by  that  disease  tkit 
females.    There  are  persons  who  flock  to  the  shores  of  the  Mediterraoeui 
to  be  cured  of  ]>l\thisis  ;  but  tho  climate  does  not  prevent  the  ordinary  ifl- 
habitants  from  ])aying  ihcir  quota  to  the  universal  disease.    Elevated  re- 
gions, as  the  Alps,  the  Pyrenees,  the  Andes,  the  plateau  of  Mexico.  KoUai 
and  Norwa}',  pos>oss  a  certain  immunity  against  consumption  :  but  et)id  > 
not  the  preventive  agent,  since  the  disease  exists  in  Christiansand.  andi? 
no  stranger  to  (  Jreonlan<i.    In  the  north  of  France  the  exemptions  of  yoanc 
men  h-om  military  service,  on  account  of  lung  disease,  is  greater  than  :l 
the  southern  part  of  the  country.    Misery  and  inefHcient  food  do  not  ac- 
count for  the  cause  of  consumption.    In  the  department  of  thu  Nord,  whcrr 
the  highest  wages  and  best  living  are  enjoyed,  the  death  rate  for  pulmona- 
ry complaints  is  higher  than  in  the  department  of  the  Morbihan.  where 
salaries  are  lowest,  and  nourishment  the  worst  in  all  France.    If  the  d"e 
ease  strikes  the  extremes  of  social  life,  as  the  doctor  maintains,  nearly 
equally,  there  can  be  no  doubt  that  insutlicient  sustenance  must  be  a  pre- 
ponderating influence,  if  not  in  the  production,  at  least  in  the  developmen: 
of  the  germ  of  the  terrible  aflVction.    Less  controversial  are  the  doctor* 
recommendations  to  jirevent  consumi>tion  ;  these  are  summarily  :  the  ron 
stant  changing  of  air  in  apartnu'iits  :  good  bodily  exercise  ;  moderation  ii 
living;  avoidance  of  idle  habits,  and  of  a  too  sedentary  lifo.  Jeweler? 
lace-makers,  tail»»rs.  and  shoemakers,  are  most  subject  to  phthisis,  as  an 
soldiers  leading  a  barrack  instead  of  a  camp  life:  conlinenieni  is  here  lb'- 
predisposini;  airer.i  y.    On  the  other  haii-l.  n\iller>.  wool-combers,  barber?. 
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Iiavo  an  oqual  teiicloiu-y  lo  ctonsumption,  owintr  to  the  detritus  cnnstiuit- 
ly  floating  in  the  atmosphere  where  they  work.  Work-siiops  oui^ht  to  be, 
aoeonliui^  to  Dr.  J^agneaiu  suhjeete<l  to  a8  severe  siirveiUaiice  as  h)dging 
houses  and  hospitals,  to  j)revent  over-erowdinj^ ;  all  acj-ess  should  be  given, 
not  only  to  air,  but  to  light,  and  in  schools  as  !uu<-h  importance  ought  to 
be  devoted  to  gymnastics,  as  to  intellectual  pursuits,  and  more  time  lor  re- 
creation. Singing  H«)cieties  ought  to  be  established  in  country  towns,  and 
ever}'  ettort  made  to  encourage  manly  exercises  and  healthful  amust-mentfi, 
to  wean  ]>rovincials  fron;  their  tendc>ncy  to  come  and  live  in  citic< — those 
gulfs  of  humanity,  "  a<  J.J.  Kosseau  designated  them. 

The  air  is  fourteen  and  a  half  times  heavier  than  hydrogen  gas — the 
latter  being  the  lightest  of  all  known  bodiessi,  hence,  why  it  is  selected  for 
tilling  balloons.  In  practice  however,  ]»ure  hydrogen  is  superceded  by  eoal 
iras  on  account  of  it^  greater  <  heapncss,  and  because  it  is  always  read}'  prc- 
pare*!.  lint  <'oal  ga^  is  heavier  than  hydrogen,  so  that  the  economical  pre- 
paration nl  the  latter,  is  an  im]>ortant  matter  for  a*ronauts.  One  of  the 
wonders  of  ne.Kt  year's  exhibition  will  l)e  a  monster  balloon  by  M.  Gittard, 
cubing  20,i>oO  yards:  it  will  be  tilled  wilh  pure  hydrogen  ;  during  the  sum- 
mer he  has  been  experimenting  how  to  produce  ])ure  hydrogen  not  Oivly 
cheaply,  but  in  large  <pianiiti<vs  :  Ik*  has  emi>loyed  two  furnaces,  of  fire- 
proof clay ;  the  lower  one  tilled  wilh  coke,  the  upi)er  with  fragments  of 
natural  oxide  of  iron.  The  coke  being  incandescent,  the  oxi<le  i)i  carbon 
generat<Mi.  i<  conveyed  by  tubing,  over  the  oxide  ot  iron  ;  the  latter  yields 
its  ]K)rtion  of  oxygen  t«)  the  oxide  oi*  carbon,  and  thus  forms  carbonic  acid 
which  esrapes  into  the  air:  ihc  iron  remains  pure.  Through  the  latter  a 
jol  of  steam  is  passed  ;  the  iron  seizes  the  oxygen  of  the  vapor,  and  the  hy- 
drogen, that  other  element  of  water,  passes  into  a  refrigerator,  and  is  dried 
over  a  bed  of  chalk,  ^l.  (iiti'ard  prefers  rather  the  old  process  for  obtaining 
hydrogen  :  hi'  lines  a  boiler  wilh  lead,  on  which  sulphuric  acid,  in  the  cold 
state,  has  no  action  :  the  bottom  of  the  b«)iler  is  double,  one  being  perfora- 
t-ed,  and  through  which  a  solution  of  the  acid  is  introduced  to  act  u))on  iron 
clippings:  hydrogen  is  thu^  ])rodu<'ed  in  great  abundance;  the  sulphate  of 
iron,  hitherto  an  obstacle,  is  run  otf  into  a  reservoir.  It  is  this  wet  pro- 
cess **  of  producing  hydrogen  lliat  will  be  employed  to  inflate  the  giant 
balloon  next  year. 

The  project  of  creating  a  sea  in  the  interior  of  Algeria,  may  be  onsid- 
tM"iHl  as  aban<loned  ;  atler  being  weighed  in  the  balances  by  the  Academy 
ot'  Sciences,  it  has  been  found  wanting.  But  this  does  not  the  less  redound 
to  the  credit  of  Cajitain  Homlaire,  who  has  sacrificed  his  health  and  fortune 
lo  the  survey  of  the  pr«>jected  canal  of  some  110  miles,  to  flood  the  desert, 
and  make  the  Sahara  blossom  like  the  rose,  lie  has  al.so  had  the  warm 
support  of  M.  de  Lesseps  in  the  feasibility  of  the  scheme.  The  region  to 
be  operated  upon  is  the  sandy  waste  situated  some  125  miles  south  of  Tu- 
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nis;  in  anciciit  tinuf?  thin  region  was  occupied  by  comfortable  and  commer- 
cial populations:  to-da}-  it  is  a  series  of  dried  up  salt  lakes,  but  which  for- 
i  merl}' comniujiieated  with  the  Mediterranean,  by  a  strait  at  the  depth  of 
1  the  Gult'ol  Gabes.    These  communications  have  been  choked  up  with  sand. 
\  BO  that  what  was  once  an  active  centre  of  navigation  is  a  desert  now,  wherf 

■  not  a  trace  of  former  civilization  can  be  found.  According  to  Roudaire. 
!  the  area  to  be  fliKxled  is  1(M;0(»  square  miles,  to  be  fed  by  a  canal  110  mW-^ 
\  long  :  the  estimate  for  the  main  and  lateral  canals  is  about  fr.  1,400  millions. 

■  It  was  urged,  that  an  immense  evai>oration,  39  million  cubic  yards  during 
;  24  hours,  an<l  double  during  the  period  of  the  sirocco,  or  equal  in  total  vol- 
.  ume  to  the  quantity  of  water  which  fl(»ws  in  the  i^lione  at  L^'ons  would 

occur.    Xow  the  current  j)rodu<  ed  hy  this  evaporation  would  so  erode  the 
.  banks  of  the  canal,  that  the  cliannel  would  silt  up,  and  finish  by  being 
choked  with  sand.    It  was  also  alleged,  that  the  evaporation  of  thewatcric 

■  the  inland  sea.  would  leave  such  a  deposit  of  salt,  as  to  make  it  poisonous  for 
:  fish,  and  tinally.  it  was  more  likely  the  rain  calculated  to  fall  from  the  great 

■  evaporation,  would  take  place,  not  on  the  desert  as  was  expected,  but  on  the 
shores  of  the  Mediterranean  and  the  neighboring  mountains. 

^Vhich  is  the  nnjst  contagious,  measles  or  scarlatina  ?  Those  two  eruptive 
fevers  hold  iho  first  rank  in  being  transmitted,  not  only  by  actual  contact 
but  by  vicinity,  the  breathing  of  a  common  air  or  the  usage  of  common  ob- 
jects. Not  to  mention  vehicles,  the  leaves  of  a  book  read  b^'  a  convalescent 
preserve-  the  contjigious  ])rinci]>le  :  the  folds  of  a  garment  also  trunsj>ortit 
as  in  the  <  :iso  of  Jlihlenhrand,  \\ho  brought  scarlatina  from  A'ienna  to  P«»- 
dolia.  wlu'ro  the  disease  had  never  bi'en  known,  in  an  infected  coat  that  he 
had  nevt'r  worn  since  eighteen  months.  Dr.  Dumas  dissents  from  the  gen- 
eral o]»inion.  that  searlatma  is  more  ])re  eminently  contagious  than  measles; 
the  latter  inahidy  attacks  in  a  wholesale  manner,  [scarlatina  strikes  dis- 
creetly, is  eclectic,  often  i)icking  out  in  the  same  family  one  child  and 
sparing  the  rest,  the  parents  almost  habitually  esea])ing.  Contagion  by 
measles  is  iiu)stly  contracted  when  the  disease  is  in  full  eruj»tion,  or  when  on 
the  decline  :  in  scarlatina  it  is  more  uncertain,  but  is  generally  late.  The 
question  is  asked.  When  will  a  Jenner  appear  to  vaccinate  for  the  mea**los 
and  scarlatina ? 

M.  J>ransert  draws  attention  to  the  t^ingular  oscillation  of  the  eyehall^. 
which  in  some  individuals  suffering  from  the  affection,  move  from  50  to  100 
times  ]>er  minute,  with  a  rythmical  regularity  from  one  angle  of  the  eye  to 
the  other,  or  from  downwards  upwards.  This  perpetual  motion  of  the  eye- 
balls is  attributable  to  the  fatigue  of  the  muscles,  and  in  the  case  of  the  Au- 
zin  miners,  is  the  consequence  of  their  habit  of  looking  upwards  when  at 
their  work  ;  an  excessive  action  of  the  muscles  is  thus  produced,  a  kind  or 
spasm  ;  the  afHicted  when  he  walks,  general  1}'  has  the  head  thrown  back, 
to  relieve  instinctively  the^^muscles  destined  to  raise  the  ej  e.  Intempcr- 
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:ancc  augments  the  iiiftrmity,  especially  the  day  succeeding  drinking.  The 
ungraceful  movement  of  the  e^^es  of  Albinos,  M.  Dransart  believes,  is  to  be 
:attributed  to  a  povert}-  of  blood,  and  he  connects  them  with  miners,  who 
-are  subject  to  antumia. 

All  is  not  yet  cleared  up  as  to  the  physiological  role  of  the  spleen  ;  it  is 
•liow  generally  supposed  to  take  an  active  part  in  the  constitution  of  the 
blood,  serving  too  as  a  kind  of  reservoir;  it  also  belongs  to  that  class  of 
glands  which  do  not  pour  their  secretions  outside  of  their  organs.  It  can 
be  removed  from  the  system  without  producing  an}'  fatal  consoquencoB ; 
-dogs  experience  no  difference  in  point  of  health  when  their  spleen  is  ex- 
tracted, and  the  operation,  it  is  stated,  promotes  the  fattening  of  stock 
<lo8tined  for  the  butcher.  Dogs  thus  operated  upon  die  ver}'  suddenly, 
and  apparentl}'  from  no  specific  cause.  Once  removed,  the  spleen  cannot 
be  reproduced ;  salamanders  can  replace  some  organs  if  destroyed.  M. 
Schiff,  states  that  in  the  case  of  animals  whose  spleen  has  been  removed,  the 
white  predominates  over  the  red  globules  of  blood,  as  in  the  the  case  of 
poverty  of  the  latter.  He  also  observed  the  spleen  when  experimenting 
on  dogs,  secreting  a  special  ferment  which,  mixing  with  the  pancreatic 
juice,  imparted  marked  aid  to  the  process  of  digestion. 

Boiler  explosions  are  frequent,  owing  to  incrustations  forming  on  the 
plates.  M.  Heret,  a  well  known  chemist,  has  employed  lime-water  to  fix  or 
neutralize  the  fatty  acids  introduced  b}'  the  steam  from  the  greasing  of 
the  cylindrical  boxes;  these  form  a  kind  of  soap  in  the  water  destined  to 
feed  the  boilers.  These  tatty  acids  attack  the  sides  of  the  boiler,  producing 
enormous  crusts  of  black  soapy,  ferruginous  matter  ;  these  isolate  the  metal 
from  the  water,  and  hence  it  becomes  dangerously  heated.  By  passing  a  so- 
lution of  lime  into  the  feed  water,  the  calcarous  soap  becomes  insoluble,  and 
the  glycerine  rendered  free  exercises  no  action  on  the  melal.  The  process 
lius  been  now  adopted  in  the  French  navy. 

It  has  been  defined,  that  man  is  the  only  animal  which  laughs;  Graven 
bas  stated  he  is  the  onl}'  animal  that  cooks,  and  indeed  humanity  may  be 
*aid  to  be  divided  into  two  epochs,  that  preceding,  and  following,  the  dis- 
<:overy  of  cookery.  Pre  historic  man,  resembled  savages  of  the  present 
day,  whether  on  the  continent  of  America,  in  Australia,  or  Polynesia, 
-where  fish,  animals,  and  loathsome  insects  are  eaten  raw,  as  a  kind  of 
change  from  fruits.  Man  was  not  as  some  savants  allege,  originally  a  veg- 
etarian ;  the  latter  is  perhaps  an  artificial  kind  of  alimentation.  Brahmins 
onl^'  became  frugiferous  when  agriculture  put  within  their  reach  that  kind 
of  food.  Vegetables  are  easily  consumed  by  birds  and  cattle,  because  they 
have  gizzards  and  paunches — appropriate  organs,  but  wanting  to  man; 
hence,  the  necessity  of  the  culinary  art  to  make  rice  and  millet  digestible. 
But  to  cook,  it  was  essential  to  have  fire,  and  for  a  long  time  humauitY 
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deprived  of  this  uloinont.    IiKiecd  it  was  even  a  marketable  coinmoditr. 
and  soino  tribes  slill  carry  living  viubors,  as  thoy  oamp.    Fire  was  per- 
haps originally  )>r«Mlu(.od,  as  Indians  still  practise,  by  rubbing  a  poiDted 
stick  in  a  hole  in  wood.    It  appears  clear,  that  tiro  was  known  to  man.  when 
he  was  eonteniporaneous  with  the  mammoth,  but  the  earliest  traces  of  ewk- 
ing  utensils  date  Iroin  his  association  with  the  cavern  boar  and  reindeer. 
A  pot  represents  a  certain  civilization;  often  the  animals  were  cooked  io 
their  own  skins,  as  ostriches  still  are;  or  a  hole  was  dug  in  the  grouD'i 
coated  with  clay,  tilled  with  water,  into  which  heated  stones  were  plnuj^'ed 
Punch  is  thus  warmed  in  some  purls  of  (lermany,  and  it  was  formerly  a  fa- 
vorite plan  in  Ireland,  to  boil  milk.    It  was  woman  who  was  in  early  times 
trusted  to  make  the  earthen  pots,  then  to  employ  them,  and  finally  to 
guard  them,  and  hence,  to  be  <jueen  uf  the  tire  side. 

Prufessor  Kcker,  of  Fribourg.  concludes,  that  the  greater  length  uf  the 
index,  over  the  ring  finger,  is  a  jiroof  uf  2)hysical  perfection  an<l  evideneoof 
superiority  nf  i-ace.  F.  C. 
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WONDERFUL    DISCOVERIES    IN   THE   SANDSTONE  ROCKS 

OF  COLORADO. 

••Nature  ha>  l)<»rue  >traiige  children  in  her  day,"  >ays  Shak>]>eare.  uii'l 
he  is  nni  far  wrong,  if  we  niay  Judge  troni  some  recent  discoveries  ;ii  ti.-: 
rocks  ol  our  rieighhorliood.  W hi le  exjdoring  some  rocks  in  the  while  vjii-i- 
.stone  hog  ha<  U  of  tlie  cretaceous  period,  near  Morri'^on,  Hear  (.'reek— liie 
same  strain ni  a>  al  Colorado  Sjiring^.  a  tew  yards  west  of  old  Coh»ra«lo  T  iv 
— we  came  >u<ld«'iily  upon  a  huge  vertebra,  lying  as  if  it  were  carvi-d  out 
in  bus  reliel  on  a  slab  ol  sainUtoiie.  It  was.  so  heavy  thai  it  re«iuire»l  'v^v> 
men  to  lill  it.  Its  circunileren'e  was  ihirty-iliree  inches.  We  slnnd  l-r 
some  nKHueiils  lookinir  in  asionishment  al  this  j»r<Hligy,  and  then  hinii<"^l 
around  l<»r  more  relics.  Proenily  one  of  the  ])arly,  a  lillle  in  advance, 
cried  out.  Why.  this  beats  all  I  "  At  his  fi*el  lay  a  huge  bone,  re^einbliiu' 
a  Hercules  war-duh.  ten  inches  in  diameter  by  two  feel  long.  On  diiririniT 
beneath  it.  a  number  ol"  ^maller  vertebiic  were  discoveretl.  and  at  the 
of  a  clilV  two  enornious  tragmenls,  reminding  «>ne  of  the  broken  ct»luniii'* 
some  ancient  teni])le.  or  a  couj)le  of  saw-logs,  lay  on  the  ground,  pos-iiMy 
thigh  bones,  titteen  inches  in  diameter  at  the  buit  end  :  and  in  the  < !  ^ 
above  then\  waf>  another  tragment  slicking  out  ot  the  rock  like  ihe  stiin>.p 
of  a  tree.    With  the  hel]»  <>f  a  sledge-hammer  and  crowbar,  the  p  ck  wt* 
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remored  around  it,  and  underneath  lay  ffOnio  ribs  three  inches  in  diameter, 
-with  other  bones. 

The  rocks  in  the  vicinity  were  full  of  fragments.  Selecting  one  of 
these,  we  lifted  off  a  large  cap  of  sandstone  above  it  and  disclosed  a  perfect 
shoulder,  ulna  and  radius,  of  another  somewhat  smaller  animal,  the  thick- 
ness of  the  bones  averaging  about  five  or  six  inches.  This,  lying  as  it  was 
like  a  beautiful  sculpture  on  the  sandstone,  we  succeeded  in  removing  ex- 
44etly  as  we  found  it.  Several  smaller  bones  of  animals  of  various  sizes 
were  discovered.  We  succeeded  in  dragging  our  prizes,  on  a  temporary 
«led,  down  the  cliff  to  the^road,  and  bringing  home  to  the  neighboring  vil- 
lage a  wagon  load  of  bones  and  depositing  them  in  a  shanty,  preparatory 
to  packing  ihem  off  East  to  Prof.  Marsh,  of  Yale  College,  for  identification. 
Tlie  monster  to  whom  the  bones  belonged  could  not  have  been  less  than 
^iixt\'  or  even  eighty  feet  long. 

Along  the  shores  of  this  ancient  sea  squatted  and  leapt  the  dinosaurus 
or  the  terrible  lizards,  one  of  whom  (the  lojlaps)  was  24  feet  long.  From 
the  length  of  his  hinder  legs,  it  is  supposed  that  he  was  able  to  walk  up- 
right like  a  bii)ed,  carrying  his  head  12  feet  in  the  air.  There  w^*is  another 
still  larger,  85  feet  long,  and  of  the  same  habits.  In  the  air  overhead,  huge 
bat-like  creatures  (Pterodactyls),  combining  a  lizard,  a  crocodile,  and  a  bat, 
flapped  their  feathery  wings  (25  feet  from  tip  to  tip)  over  the  sea,  plunging 
every  now  and  then  into  the  water  for  a  fish.  There  were  birds,  too ;  a 
diver  (Ilesperornis)  five  and  one-half  feet  high,  and  some,  strange  to  say, 
with  spinal  vertebra'  like  a  fish  and  armed  with  pointed  teeth  in  both  jaws. 
Enormous  tortoises  and  turtles  were  the  boatmen  of  the  age.  One  dis- 
<-overeil  by  Cope,  m  Kansas,  was  fifteen  feet  across  the  end  of  one  flapper 
to  the  end  of  the  other.  Huge  clams  also  lay  scattered  over  those  ancient 
chores,  twenty-six  inches  in  diameter.  Our  saurian  did  not  fall  short  of 
the  biggest  of  these  monsters  ;  he  could  not  have  been  less  than  sixty  or 
seventy  feet  long,  and  probabl}'  either  a  Mosasaurus  or  lizard,  allied  to  the 
Elasmosaurus. 

The  ocean  in  which  these  creatures  lived  was  gradually  enclosed  by  the 
tipheaval  of  the  sea  bottom  on  the  west,  and  soon  became  almost  an  inland 
«ea.  As  the  elevator  continued  and  its  area  was  contracted,  ridges  would 
rise,  insolating  portions  of  the  sea  into  salt  lakes  aiul  imprisoning  the  life 
in  them.  The  stronger  soon  destroyed  the  weaker,  till  the  water,  b}'  evapo- 
ration, becoming  shallower,  all  life  finall}"  died,  became  skeletons,  and,  in 
curse  of  ages,  fossils  in  sandstone. —  Colorado  Springs  Gazette. 


ANOTHER  SEA  SERPENT. 

On  the  2d  of  June  last  the  royal  yacht  Osborne,  while  cruising  off  the 
<-()ast  of  Sicily,  encountered  what  was  supposed  to  be  by  man}'  on  board 
.the  veritable  sea  serpent.  According  to  Lieutenant  Ilaynes.  his  attention 
%vas  Jirst  attracted,  in  a  perfectly  smooth  sea,  by  seeing  a  ridge  of  fins  abOT6 
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the  surface  of  the  water,  extending  about  thirty  feet,  and  varying  from  five 
to  flix  feet  in  height.  On  inspecting  it  by  means  of  a  telescope,  at  about 
one  and  a  half  cable's  distance,  he  saw  a  head,  two  flippers,  and  aboat 
thirty  feet  of  an  animates  shoulder.  The  head,  as  nearly  as  be  could  judge, 
was  about  six  feet  thick,  the  neck  narrower,  about  four  to  five  feet,  the 
shoulder  about  fifteen  feet  across,  and  the  flippers  each  about  fifteen  feet  ia 
length.  The  movements  of  the  flippers  were  those  of  a  turtle,  and  the  ani- 
mal resembled  a  huge  seal,  the  resemblance  being  strongest  about  the  back 
of  the  head.  He  could  not  see  tho  length  of  the  bod^-,  but  judged  it  to  be 
about  fift}'  feet.  The  tail  end  was  invisible,  unless  the  ridge  of  fins  which 
first  attracted  his  attention,  and  which  had  disappeared  by  the  time  he  had 
got  the  telescope,  were  really  the  continuation  of  the  shoulders  to  the  end 
of  the  object's  body. 

The  head  was  not  always  above  water,  but  was  thrown  upward  for  a 
few  seconds  at  a  time,  then  disappearing.  There  was,  however,  no  blowing 
nor  spouting. 

This  account  was  substantially  confirmed  by  the  statement  of  the  en- 
\  gineer  and  of  others  on  board.  The  captain  distinctly  saw  the  seal-shaped 
!  head,  the  immense  size  of  the  flippers,  and  a  part  of  the  body. 

These  reports  wore  considered  to  be  of  so  much  interest  that  the  Admir 
ally  thought  proper  to  refer  them  to  the  criticism  of  scientific  men  as  to  the 
\  probable  nature  of  the  apparition,  and  the  matter  was  placed  in  the  hands 
;  of  Mr.  Frank  Huckland  for  the  purpose,  who  presented  the  subject  for  con- 
;  sideratioii  to  l^rof.  Owen,  ^Ir.  A.  1).  Bartlett,  of  the  Zoological  Ganieii, 
,  Captain  l)avi<l  (ira\',  and  Mr.  Henry  Loo,  and  in  a  recent  iiumbt'r  ot  Larxd 
and  W'lttr  ho  publislios  the  ros])()nsos  of  these  gentlemen. 

Prolosscn*  Owen  docs  not  think  there  is  any  ground  for  supposing  th:> 
to  have  bom  an  animal  unknown  to  naturalists,  but  considers  it  probably 
referablo  to  some  unusual  movements  of  one  or  more  marine  animals,  either 
;  cetaooans  or  lish os.    Ho,  however,  is  entirely  non-committal  on  the  subject, 
:  beyond  refusing  to  assent  to  the  existence  of  an\"  unknown  monster. 

Mr.  Buokland  suggests  that  the  phenomena  may  have  been  caused  bv 
,  the  procession  of  several  basking-sharks,  which  are  of  sufficient  magnitude 
to  have  produced  at  least  some  of  the  appearances. 

Captain  David  Gray  thinks  that  injill  probability  the  phenomenon  wa- 
produced  by  several  small  whales  moving  together,  the  look  of  the  heu'l 
and  shoulders  in  the  sketch  furnished  by  the  officers  of  the  Osborne  bein.L^ 
I  quite  similar  to  that  of  a  whale  when  moving  from  the  spectator.  The  ap- 
pearance of  the  tins,  which  (-ould  not  have  come  Irom  any  single  whale, 
might  possibly  have  been  produced  by  a  combination  of  several  animals. 

Mr.  Barllott,  on  the  other  hand,  thinks  it  possible,  perhaps  probable, 
that  the  animal  soon  by  those  on  board  the  Osborne  may  have  been  a 
I  marine  reptile  analogous  to  some  of  the  gigantic  saurians  known  to  geolo- 
:  gists,  such  as  the  ichthyosaurus.    As  illustrating  the  possibility  of  the  ex- 
istence of  nion>tor  animals  for  a  long  time  unknown  to  man,  he  cites  the 
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case  of  the  hairy-eared,  two-horned  rhinocerouw,  caught  at  Chittagonir  some 
years  ago — a  speeieH  previously  entirely  unknown  to  naturalist?*,  although 
tlie  region  inhabited  by  it  was  supposed  to  be  thoroughly  exph>red. 

Mr.  Henry  Lee  coincides  in  opinion  with  Mr.  Bartlett  as  to  the  existence 
of  an  undescribed  spec^ies,  and  thinks  that  the  phonomona  are  not  to  be  ex- 
plaine<l  by  the  movements  of  any  known  species,  the  fact  of  there  being 
no  blowing  nor  spouting  warranting  the  conclusion  that  it  is  not  a  cetacean. 
— JLirpf'rs  Weekly, 


A  (troui*  of  Fossil  Lixards. — Rntering  the  parterre  saloon  of  the  Royal 
Cabinet  of  Natural  Curiosities,  containing  a  geognostic  collection  of  articles 
found  in  Wirteinberg,  you  will  observe  on  the  right  hand  a  group  of  a  rare 
character,  covered  by  glass.  They  are  twenty-four  fossil  lizards  in  sand- 
atone,  which,  by  most  skillful  hands,  carefully  prepared,  dues  now  bo- 
long  to  the  institution.  It  obtained  the  group  within  the  few  last  j'eara, 
and  but  recently  it  was  exhibited  to  public  view.  The  animals  lie  on  1.5 
square  meters  of  fine  sand,  just  as  tliey  were  formed,  just  as  death  had  be- 
fallen each  of  them,  ages  ago,  and  as  the  water  drove  their  cadavers  together. 
The}'  lie  over  and  beside  each  other,  one  of  them  completely  j)ivserved  from 
the  snout  to  the  tail,  while  another  is  in  a  state  of  mortiticatioii.  with  pieces 
of  shell  and  bones  scattered  here  and  th»M"e.  Here  we  see  one  <»u  its  belly, 
tliere  one  on  its  back,  and  here  again  on  the  side,  just  asciiam  e  iiad  placed 
the  bodies — just  as  the  sand  or  mud  had  buried  and  covered  them  tor  thou- 
sands of  years.  They  cannot  he  compared  to  any  now  livinir  li/.ards;  they 
are  as  little  like  the  now  living  crocodilian  as  they  are  like  the  n  )W  exist- 
ing saurian.  They  seem  rather  to  be  a  union  of  types,  which,  in  later  de- 
velopment, took  dirterent  directions  into  special  classes  and  ordcj's.  Their 
most  essential  part  is  the  form  of  the  head,  properly  to  be  calU**!  u  bird's 
head  ;  the  character  of  the  bones  of  their  extremities  as  we  rind  them  in  a 
class  of  lizanls  having  a  strong  scaly  mail,  (fonsisting  of  some  sixty  to 
seventy  mail  rings.  The  mediocre  size  t)f  the  full  grown  animal  is  eighty- 
centimeter.  The  group  is  altogether  single  in  its  chararier,  and  no  museum 
of  the  world  can  exhibit  a  parallel  case. —  7 rttnslate/i  for  tht  (Unhr-  Dr^momif. 


Tub  Fortunes  of  the  Oiiemsks. — The  sister  obelisk  tn  Cleopatra's 
Nee<lle  has  been  presented  by  the  Khedive  of  Kgypt  to  New  V(a*k  city. 
As  we  noted  last  week,  it  was  proposed  to  defray  the  expense  ot  transporta- 
tion across  the  Atlantic  by  public  subscription,  but  this  course  has  since 
been  rendered  unnecessary  by  the  magniHcent  otter  of  a  well  known  citizen, 
whose  name  is  as  yet  withheld,  to  bear  all  the  expen»*e,  amounting  to 
8100,000,  himself.  This  proposal  has  been  accepted,  and  we  understand 
from  the  New  York  World  that  the  contracts  for  the  removal  and  shipment 
of  the  stone  have  been  signed.  At  present  the  question  is  being  discussed 
wliere  the  obelisk  is  to  be  erected  when  we  get  it;  and  opinion  seems  to  be 
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alMuil  c«iiially  tlividcMl  in  favor  of  establishing  it  iu  tlie  centre  of  Madison 
S«|uarc,  i>et\vocn  Twenty -third  and  Twenty-fifth  streets,  on  Fifth  Avenue, 
or  in  iho  park  into  which  it  is  proposed  the  site  of  the  present  distributing 
ro-^ervoir  on  Forty-second  street  and  the  same  avenue  shall  be  converted, 
atlor  demolition  of  the  now  unnecessary  reservoir. 

In  vifw  of  the  distribution  of  Egyptian  obelisks  over  the  surface  of  the 
eartii.  «>no  beini;  in  Home.  aniJther  in  Paris,  another  in  London,  and  now 
another  in  Xew  York,  it  has  been  humorously  sugiijested  that  the  archa>olo- 
i^ist  nf  a  d«)zon  centuries  hence  will  be  vasth'  puzzled  to  account  for  the 
W'»n<lerfully  widt-  contemporaneous  dispersion  of  the  Eifyj>tian  race,  whitii 
will  be  indicated  by  the  localities  of  its  monuments. — Scientific  American. 


PruK  Watkk  — The  r>oard  ot'  Water  Commissioners — Messrs.  Brown. 
Walsh  and  Swt  ^'ny — met  Wednesday  afternoon  at  the  W:iterwf>rks,  for  the 
]>urpo«ie  of  u-^tiiiLC  the  efhcacy  of  a  new  filtering  apparatus  desi<rned  tor  the 
]»ui  iricalioii  of  water  used  by  cities.  A  model  of  the  arran£rement  wa> 
brouiriit  lo  St.  Loui.'-,  on  Tuesday  last,  under  the  charge  of  Mr.  F.  M.  Ma- 
han.  oi  Si.  Joseph,  one  of  the  owners  of  the  patent,  and  President  of  the 
Novelty  Manufacturing  Works,  oi  that  city. 

The  |)i'ore<>  used  is  an  exceedingly  simple  one.  and  as  Mr.  Mahan  re- 
marked, il  is  a  wonder  that  somebody  had  not  thought  of  it  before.  It  con- 
sist.^ «)!'  >inking  a  bottomless  box  or  float  into  the  river,  the  hiirh  si^lo^  mI" 
the  tb»a;  quiet inix  the  disturbed  waters  inclosed,  and.  being  «|uieled.  the  •^i-d- 
imeiil  ot  .-oiir^e  settles  to  the  bottom  of  the  river.  Within  tbi>  ijuicliiij 
eliamber  i--  another  »«oi*i  ot  l.>ottomle.ss  apartment,  into  which  the  waur 
ri^e^.  and  iVoin  here  the  wat  t  percolates  throui^h  tubes  rilled  with  sand  aii'; 
eovei'e*!  al  eadi  end  with  perforated  tin.  into  the  reeeiving  eiianiiier.  In  u 
word,  the  water  is  by  thi>  process  tirsi  settled  and  then  purified  bv  its  pa.^- 
»iage  liir»>UL;ii  the  tiil)e^  of  sand,  flowing  into  the  tubes  in  its  entieavurt<' 
tiiid  its  own  level. 

'fhe  model  used  yesterday  w  is  made  ol  tin,  about  half  as  lonir  as  a  com- 
mon skirl,  though  mucdi  higher.  The  trial  was  made  off  a  rati  lyinir  the 
river  near  the  work>,  at  a  jdace  where  the  water  was  unusually  nuuidy. 
The  lloat  was  put  overboard  at  Ik.'JO.  and  in  seventeen  minutes  the  tivc-gal- 
lon  reeeiving  (diambe!*  was  lull  of  water,  perlcetly  clear  I'rom  sediment  «»r 
sus})ieion  ot  color.  The  membei's  i)f  the  Hoard  tasted  it,  compared  it  with 
the  element  whieh  now  and  then  overflowed  the  raft  on  which  thev  wore 
standing,  and  ^eeined  well  satisfied  that  the  a]>paratus  could  riltei*  even  the 
tawny  M  issouri. 

'J'he  ani«)unt  of  water  use<i  daily  by  the  city  is  2S.(MIO,000  of  gallons,  and 
this  is  >ettled  after  a  fashion  in  the  wells  made  lor  that  purpose.  31r.  Ma- 
han (  laim^  that  one  of  his  floats  thi-ec  hundi'ed  by  one  hundred  feet,  titled 
up  with  lines  ol  sand  tubes,  will  l)e  able  to  filter  i>n,(M)O.0(K)  gallons  daily, 
frou!  whit  h  supply  water  clear  as  crystal  can  be  forced  all  over  the  city.— 
( i  iof't-  [)(nu.n'v<if . 

\ 
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Vali  able  J.MPROVEMEXT  IN  Leai>  FuRNArEs. — All  i mi>rovcment  in  lead 
rurnates,  the  invention  of  Mr.  John  B.  McCurtly,  is  creating  quite  a  stir  in 
Joplin.  The  nature  of  the  improvement  i.s  confined  principally  to  the  man- 
ner of  introducin<x  the  blast  to  the  charge  in  the  Scotch  hearth  furnace. 
Instead  of  directing  the  blast  through  one  or  more  circular  orifices  or 
o3"e«i,"  rtiie  furnace  of  Mr.  McCurdy,  which  is  in  full  operation  in  tho 
frfinelling  establishment  of  the  West  Joplin  Lead  and  Zinc  Com])any).  the 
furnace  back  is  so  castas  to  contain  jusi  above  the  usual  metal  well,  a  thin, 
continuous  air-slit  which  extends  around  three  sides  of  the  charge.  Tho 
iiftion  of  the  blast  is  modified  at  the  point  of  greatest  lonvergence  by  an 
expansion  of  the  air-slit  at  the  points  whereat  the  pressure  is  most  indirect. 
The  n*sult  of  the  combination  of  this  improved  lorin  of  bla>t  with  tho 
Waior  Jacket  back,  is  in  the  surj)rising  in<  rease  in  the  quantity  of  lead 
finioited  daily,  and  the  remarkably  large  j>ureentage  of  lead  fro.ii  the  ore. 
When  thr  j)atcnt  is  obtained  we  will  illusirati*  this  invention  with  a  tirst- 
class  engraving.    Resuit  of  test  runs  on  Mc('ur<ly's  new  water  bark: 

N.uiif'  iti  Siiwltrr.  SmrltPil. 

Brewer  k  Cuminingr^   :i,(M»0 

"    :;<Min 

LWtl     W.)rkizer   o,o(in 

Hair-  t.>c  Haugli   .i.OJMi 

1  'J,*  H  M  > 


Nu. 

r.  r  .  rnt. 

•J,:{r> 

27 

77  1-0 

74 

»>7 

77  1-fi 

•>- 

77 

107 

7*;  5-12 

An«  l^:Nr  PKUFrMKiiv. — M.Jules  Simon  traces  back  tlu'  origin  ol*  j>erfnme9 
1(1  ihc  early  times  of  the  Chinese  Kmpire.  and  niontions  a  curi(ui>  habit 
-which  jirrvailcd  amongst  the  tine  ladies  ot  the  Celestial  Kmpire  ol  rubbing 
in  their  hands  a  round  ball  made  of  a  mixture  t>f  amber,  musk,  and  sweet- 
scented  flowers.  The  Jews,  who  were  also  devoted  to  sweet  sconts.  used 
them  in  their  sacrifices,  and  also  to  annoint  thoinseives  before  their  rej)asts. 

for  the  »Scythian  women,  they  went  even  a  step  farther,  and.  after  ])(>und- 
iniT  '»n  a  stone,  cedar,  cypress  and  incense,  in  i-le  up  the  ingredients  thus 
obtaineti  into  a  thick  paste,  with  which  they  smeared  their  fares  and  lim])S. 
The  com])osition  emitted  for  a  time  a  pleasing  odor,  and  on  the  following 
day  gave  to  the  skin  a  sofl  and  shinii»g  appearance.  The  (treeks.  as  a  mat- 
ter of  course.  obtaine<l  their  knowledge  of  perfumes  from  the  gods.  It  was 
]»etrayed  to  them  by  <Knone,  one  of  the  attendants  of  Venus.  They  mado 
>uch  use  of  the  invention  as  ought  to  have  caused  them  to  be  very  grateful 
to  the  indiscret  nymph.  They  carried  saciiets  o['  seent  in  their  dresses, 
and  tilled  their  dining-rooms  with  fumes  of  ineense.  Kven  their  wines 
were  often  imi)regnated  with  decoctions  of  tlowi-rs.  or  with  sweet-scented 
flowers  themselves,  such  as  roses  arid  violets.  There  were  also  ap]>ro]»riato 
.scents  for  each  limb,  antl  even  each  feature,  and  the  elegants  of  Athens  re- 
sorted to  such  effeminate  refinements  of  luxury  in  iJiis  matter  as  miicht  well 
be  ridiculed  by  Virgil  in  the  lines  which  he  i>uts  into  the  mouth  of  Tiirnu*. 
One  of  these  rotinements  consisted  in  annointintr  pigeons  with  a  liquid  por* 

I 
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fumo  and  (  aiisiiiir  thoni  to  fly  Ioohc  about  a  room,  Boattcring  the  drofrnfroV- 
their  iValhiTs  over  the  heads  and  ^carments  of  those  who  were  feaslingb^ 
neath.  Hesides  the  luxuiy  of  mere  adornment,  there  were  most  imporliH' 
diitie.'*  rentTVed  for  certain  sr  cnts.  The  essence  of  quince  was  fi;iveDai« 
jTCHervalive  airainst  dj'spepsia  and  lethargy,  tlio  odor  extracted  fromTnB 
leaves  lor  rlfaring  the  brain,  and  that  of  white  violeta  to  promote  digdB; 
tion. — Jonrnid  Applied  Scitnct*.  I 

Cemknt  for  Fastknix(J  Knives  and  Forks  into  their  Hanhles.— Tm 
one  pound  rosin  and  iialf  pound  f)f  powdered  Hulphur ;  melt  together, a 
mix  in  alM)ut  twelve  ounces  of  tine  sand  or  powdered  brick.  P 
the  «  aviiy  of  tlie  handle  with  this  mixture,  melted.  Make  the  shank  of ll 
knil'e  or  fork  quite  warm  and  insert  in  place  and  let  it  remain  until  cold,  vbl 
it  will  found  to  he  lirmly  tixetl.  The  handles  of  knives  and  forks  shoal 
not  he  put  in  hot  water. 

A  ^ii  BsrRinER  says  a  pen  scratches  because  the  inside  corners  weard 
and  ItMjk  like  the  bottom  of  a  /yy.  To  restore  it,  rub  the  end  square u 
even  a  whotsttme.  Brinj^  the  slope  of  the  nib  to  a  point  to  soil  vol 
TluMi.  Ihildiiij^  tilt*  pen  nearly  upriirht,  roll  it  around,  holding  the  nib  onlli 
sloiio  tu  make  the  point  muntl.    Make  it  as  round  and  smooth  as  joncu 


MiNKUAi.  Oil  ri  KL.--Tlio  noiijjhborhood  of  the  naphtha  f^prinsrs « 
Bak«)U  lias  suiriresird  liie  idi'a  ot  usini^  mineral  oil  as  Uiel  for  the  lluasitB 
tlot'lla -^tatiMiitMl  in  thr  < 'a>j)ia!i.  Three  vessels  are  alrea<ly  lieate*!  livthii 
ineai  -  at.d  ihe  re^nli  lias  pi-i'Ve<l  >o  satislactory  that  the  bi^ilor" f<»2r 
other  ar«-  heiii-^  allci'iMl  to  a<la]jt  them  to  tin*  ii«*\v  system. 
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Piu:  H:>T'>iur  1Ja<  ks  of  thk  rMTKi>  States  OF  Am KUH'A  ;  by  J.  AV.  F<>?tt-r, 
LL.  1).  Fourth  edition.  Chieai^o.  S.  V.  (irii^«rs  iV  Co.;  London.  Trub- 
ner  \  <^».    ]>]»  n<;  o«-tavo.  Kor  sale  by  Matt.  Foster  iV  Cu..  KaD- 

^'ity. 

The  suhject  <;t  anthropol(»i;y  has  interested  >eienlific  ir.cn  for  eeiiiurn* 
but  it  is  scarcely  a  hall  century  since  they  bcican  to  (question  the  literd 
eorreclne^^  of  the  history  and  traditions  which  assit^n  to  man  an  antiqai^J 
excee<lin«r  the  six  thousand  years  of  Hibiicaf  story.  It  is  probable  thit 
the  iiive^tiirations  of  travelers  among  the  Asiatic  races  convineed  theffl 
that  thi^  period  was  entirely  t(H)  short  for  the  ii  >3,  development  antl  decsT 
ot  tbe  r  '.v-i-nis  nt  civilization,  and  that  broke  t'le  ice  tor  and  irnpolk'^ 
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lumerous  and  profound  researcheH  which  have  been  made  in  recent 
8  into  the  history  of  the  human  race  in  the  remoter  ages, 
'he  result  of  these  researches  seems  to  be  that  man's  history  began  at 
with  the  animals  of  the  Quaternary,  if  not  with  these  of  the  Tertiary 
>d,  and  that  he  has  gradually  risen  from  a  savage  being  to  tiie  degree 
itelligence  ho  now  manifests.  ^ 
'he  French  geologists  and  archajolgists  have,  perhaps,  more  than  those 
ly  other  country,  devoted  themselves  to  the  study  of  anthropology, 
it  is  to  the  early  researches  of  such  men  as  Boue,  Cuvier.  Tournal, 
stol,  Boucher  de  Perthes  and  Lartot  that  the  world  is  indebted  for  the 
vedge  of  pre  historic  man  which  it  now  possesses,  for  while  many  of 
cien title  men  of  England  and  Germany  soon  took  up  the  question  and 
?d  in  the  investigation  of  the  subject  with  great  zeal  and  industry  and 
:iatel3',  perhaps,  even  surpassed  the  French  in  the  extent  and  value  of 
•  dlHcoveries,  still  the  chief  credit  for  the  conception  and  inauguration 
le  work  must  be  given  to  the  former. 

n  England  Kemp,  Frere  and  Dr.  Buckland  were  among  the  earliest 
tirs  who  advocated  the  high  antiquity  of  the  human  species,  while  later 
Jharles  L3''ell,  Milne  Edwards,  Sir  John  Lubbock  and  others  have  add- 
le  weight  of  their  opinions  to  the  same  side  of  the  question. 
Numerous  works  have  been  written  upon  the  pre-historic  races  of  dif- 
u  portions  of  the  world  and  all  possess  the  greatest  interest  to  readers 
InKjst  every  class,  but  none  that  we  have  ever  seen  surpa<!?»e?»  and 
cely  any  equals  that  of  Col.  Foster. 

•"roni  his  wide  experience  as  an  explorer  of  the  piiysical  geograj»liy  ot 
Mississippi  Vallej^  and  the  Lake  region,  and  as  an  investigator  *>t'  and 
•iter  upon  ethnology  and  its  kindred  subjects,  he  was  admirably  tittud  to 
)ure  a  work  of  this  kind,  based  as  it  is  largely  upon  his  own  per>onal 
rvations,  and  it  will  certainly  be  the  decision  of  every  reader  of  this 
I  that  he  hus  been  remarkably  successful  in  conveying  aceurato.  <i  icn- 
int'orniation  and  learning  in  a  clear,  easy  and  popular  style,  thus  niak- 
Lhe  subject  attractive  and  interesting  to  all  classes  of  readers  and  the 
V  especially  valuable  to  the  student  of  anthropology  and  archaology. 
''wo  chapters  are  devoted  to  the  antiquity  of  man,  in  the  first  of  which 
progress  of  discovery  of  its  evidences  in  Europe  is  set  forth,  and  in  the 
nd  that  of  the  United  States  is  recorded.  In  the  third  chapter  the 
nd  builders  and  the  geographical  distribution  of  their  works  aro  con- 
•od,  and  in  this  chapter  are  described  the  wonderful  earthworks  and 
nds  at  Marietta  and  Newark,  Ohio,  Cahokia,  Ills.,  and  St.  Louis  and 
•Icston,  Mo.,  all  of  which  we  have  personally  examined,  and  in  addition 
3  of  the  whole  Mississippi  Valley,  New  Mexico,  Colorado  and  the  At- 
c  and  Pacific  coasts. 

hapter  IV  is  devoted  to  Shell  mounds  and  their  geographical  di-^tribu- 
;  Chapter  V  to  mounds  and  enclosures  ;  Chapter  VI  to  Mound  builders 
their  arts  and  manufactures;  Chapter  VII  to  Ancient  mining  by  the 
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mounil  builders  :  Chapter  VIII  to  the  Crania  of  the  mound  builders:  Chi^  ^ 
ter  IX  to  Manners  and  customs  as  a  basis  of  ethnic  relations;  Chapterll  i 
the  solution  of  the  question.  Who  were  the  mound  builders?;  Chapter D  r 
\'}  the  lenity  of  the  human  race,  and  Chapter  XII  to  Chronometic  meism  ^ 
moiit-i  as  applied  t^  the  antirjuit}'  of  man  :  thus  going  over  the  wholewk  | 
JiM-t  in  a  systematic,  comprehensive  and  philosophic  manner,  whkhi  ; 
eqiiully  as  satisfactory  to  the  reader  as  it  is  demonstrative  of  theaatWi 
I'rudition  and  ability. 

•No  one  will  lay  the  work  down  without  feeling  amply  repaid  for reii 
in::  it.  whether  eonsidered  as  a  mere  work  of  scholarship  or  as  a  compel 
tliuiu  <^f  information  upon  the  topics  discussed. 

Tho  mechanical  execution  of  the  work  is  tirst  class  and  is  fully  eqotli 
)»a]»t'r.  jM'inting  and  binding  to  anything  from  the  older  publishing  how 
xwv  Kast. — [ki>. 


iNTKninTTioN  AND  SrcrEssio.N  OF  A'ertehkate  Life  i.\  AMERICA,  an  Addjti 
Ix'i'ore  the  American  Association  for  the  Advancement  of  Science. I 
Ni»>hville,  Tenn.,  August  1S77.  by  Prof.  O.  C.  Marsh,  Yale  CV)ll«fi 
).p.  :)7. 

Thi>  is  one  of  tho  most  interesting  pa]>ers  we  have  ever  read  andw 
give  below  an  imperfect  summary  of  it. 

Siarting  out  with  the  proposition  that  to  doubt  evolution  is  todoiH 
si-ioii' .'.  which  is  but  anotlu-r  name  for  truth."  Pr'>f.  Marsh  gives  in  detd 
tiu'  •  volutionists'  explanation  and  oxj)osilion  of  the  origin,  rise  and  detd- 
•>].Lu  ni  of  animal  and  vegrtai)le  life  on  the  earth  from  its  earliest  <lawnintkt 
Pahi'<'/.,.ic  age  down  to  the  triassic  period  in  which  appear  the  tirst  and lo«- 
*  lornis  of  nianinialia  :  thenco  he  laboriously  and  carefully  tracefi  stopbf 
>t(.-p  iIk'  development  ol  the  mammalian  tribes,  beginning  with  a  single sniil; 
Mar>-i))ial  fnund  in  the  Trias,  followed  by  the  Kiientates,  tho  Cotacei* 
tho  Sironians,  the  I^ngulates,  Kodonts,  tho  Insectivores,  the  Carnivof«^ 
and  culminating  in  the  Primates,  composed  of  Lemurs,  Aj)es  and 

Tile  ditVorences  between  the  fossil  vertebrate  life  of  America  uii'l  tbil^^f 
Eup'jie  seems  to  consist  ])rinci])ally  in  the  fact  that  it  did  not  appear  in tl< 
former  during  tho  Areluean,  Cambrian  or  Silurian  ]>eriods,  although  oaf- 
ini:  time  n»ore  than  halt'  of  tho  thickness  of  American  stratified rotfc 
Were  <iej»ositcd  ;  that  tho  Devonian  tisiios  of  America  were  less  numeroajtui 
larger  than  those  of  Kuropo  :  that  in  the  great  inland  cretaceous  se** 
North  America  the  true  osseous  tishos  were  most  abundant  andtheiB^* 
}>erre«  ily  <lovclo])od.  The  American  Amphibians  were  all  of  moderateaii 
as  lar  as  their  osseous  remains  have  been  found,  but  the  foot-]>riiit!i  lettl* 
«<ome  remains  have  not  boon  discovered  indicate  animals  laricorths 

.an\'  '»!  the  class  yet  found  in  the  old  world.    There  is  no  evidence 

of  Re; 

tiles  in  America  in  any  rocks  older  than  tho  Carboniferous,  while  true 
<iii<s  iiavo  boon  found  in  tho  Permian  rocks.    A  striking  feature  oft 
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•ican  cretaceous  fauna,  as  contrasted  with  that  of  Europe,  is  the  almost 
l;  absence  in  our  strata  of  species  of  Icthyosaurus  and  Plesiosaurus 
1  abound  in  many  other  rej^ions,  but  we  far  surj)a88  them  in  MOsosuu- 
1(1  Dinosauria.  The  American  Pterodactyles,  also,  differed  from  those 
iroj>e  in  bein^  larf^er  and  havin<^  no  teeth,  flurope  carries  ott'  the 
for  the  oldest  fossil  birds,  the  oldest  American  forms  brini^ 
►  d^ntornithes,  or  birds  with  teetli.  latelj'  found  in  the  Kansas  chalk, 
he  Tertiary  of  Western  America  comprises  the  most  extensive  *iorics 
ssil  verte]>ratcs  known  to  geologists  and  it  was  here  that  the  oldest  rep- 
tative  of  the  horse,  the  tliminutive  Kohippus,  was  discovered  and  madu 
iixli'v  to  assume  the  apex  of  the  evolution  pyramid,  the  crowning  glory 
o  thecry. 

he  most  remarkable  of  the  ALammals  yet  found  in  America  arc  llic 
flontia,  which  are  claimed  to  combine  the  characters  of  several  dittor- 
ronps,  viz  :  the  Carnivora,  the  Tngulata.  and  the  l^Mlents. 
is  a  singular  and  notable  fact  that  no  traces  of  any  Anthropoid  Apv> 
any  Old  World  monkeys  have  yet  been  detected  in  America.  Maiu 
'Vt-r.  who  doubtless  crossed  into  America  by  wa}'  of  Behring  s  Strait^. 
It  his  advent  became  j>art  of  our  launa  as  a  mammal  and  a  j)rinial<', 
fft  his  bones  and  works  from  the  Arctic  Circle  to  Patagonia,  ]»rincipal- 
Dwevcr.  in  the  JN)st  Tertiary,  though  there  is  evidence  that  he  exi-tt-d 
V  Pliocene. 

egarding  the  ])osition  of  man  on  the  earth  and  among  the  other  nu-iu- 
nf  the  Primate  group,  the  Prolessor  says,  ••  the  oldest  known  remain-* 
:in  on  this  continent  ditler  in  no  important  characters  from  the  bom  s  oi' 
ypical  Indian,  although  in  minor  details  they  indicate  a  much  moi^- 
itive  race.  The>e  early  remains,  some  of  which  are  true  fossil>.  re- 
>le  much  more  closely  the  corre*^j)onding  parts  of  the  highest  Old  Wt^rld 
than  <lo  the  latter  our  Tertiary  Primates,  or  even  the  recent  American 
kfvs.  Various  living  and  fos>il  forms  ol  Old  World  Primates  till  up 
itially  the  latter  gap.  The  k-sser  gap  between  the  primitive  Man  of 
rica  and  the  Anlhroi)oid  Apes  is  partially  closed  by  still  lower  forms 
en.  and  doubtless  also  b}'  higher  Aj)es  now  extinct.  Analogy,  nud 
y  fads  as  well,  indicate  that  this  gaj)  was  smaller  in  the  pa>t.  It 
rtainly  becoming  wider  now  with  every  generati«>n.  for  the  lowest  ra(  c^ 
en  will  soon  become  extinct,  like  the  Tasmanians.  and  the  higls'-t 
*  cannot  long  survive.' 

n  closing  the  article  he  speaks  as  tollows  :  -If  the  history  of  American 
imals,  as  I  have  briefly  sketched  it.  seems,  as  a  whole  incomj>lete  and 
tisfactory,  we  must  remember  that  the  geological  tree  of  this  class  has 
runk  and  larger  limbs  concealed  beneath  the  dehris  of  Mesozoic  time, 
e  its  roots  doubtless  strike  so  deeply  into  the  Paheozoic  that  for  the 
ent  they  are  lost.  A  decade  or  two  hence,  we  shall  probabl}'  know 
*thing  of  the  mammalian  fauna  of  the  Cretaceous,  and  the  earlier 
ige  of  the  existing  mammals  can  then  be  traced  with  more  certainty. 
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The  objeclion  to  this  address  as  "history"  is  that  the  facts f^tat^  lif  ^ 
Protossur  Marsh  are  all  selected  with  express  reference  to  and  in  support, 
of  the  text  that    Evolution  is  Science  and  Science  is  truth/'  and  thattb 
facU*  tending  to  antagonize  the  evolution  theurj'  are  not  given  eqnal  proii*!  h: 
nence.  as  exact  history  demands  that  they  should  be.    Not  thatwewoii  <^ 
charire  so  eminent  a  philosopher  and  student  with  unfairness  in  disOTSsinf 
scientidc  subjects,  but  simply  take  the  position  that  his  train  of  thoagkt 
whether  in  exploring  the  geological  formations  of  Kansas  and  Colonk  ^ 
the  archteologicai  remains  of  California,  or  in  pursuing  his  investi^ti« 
amonic  the  rare  specimens  of  palaeontology  in  the  cabinets  of  YaleCollepj  T 
has  been  <lirecte(l  in  the  channels  of  evolution  and  natural  selection,  and 
naturally  and  consequently  fails  to  do  that  justice  to  those  facts  whichntl&i 
in  stron^r  opposition  to  his  theories  which  the  equities  of  the  case demulv^ 
from  an  impartial  historian.    AVith  thi8  view  of  the  matter,  the  addmiy 
seems,  ]>erhaps,  to  have  been  given  too  general  a  title.  l' 

The  quotations  given  above  show  some  admissions  of  weakness  in  the tf-E 
gument.  some  missing  links  in  the  chain  and  the  inconsequence  of  thecofrl 
elusion  arrived  at,  and  prove  very  clearly  that  while  evolution  may  accoM 
for  some  points  in  the  history  of  progress  on  the  earth,  it  requires  tooBwAl 
purely  theoretical  support  to  be  accepted  as  entirely- satisfactory  as  a  wholi^ 
until  it  has  passed  far  beyond  its  present  status. — [Ed. 


EDITORIAL  NOTES. 


By  an  error  in  the  l>ook  bindery  a  few 
copies*  of  the  October  number  of  the  Keview 
were  defective.  Subscril>er8  having  received 
f»uch  copies  will  be  supplied  with  perfect  ones 
upon  notifying  the  editor. 


KANSAS  CITY  ACADEMY  OF  SCIENCE. 

The  ar adcmy  met  at  its  rooms  on  the  even- 
ing of  the  last  Tuesday  in  Octol)er,  President 
Van  Horn  in  the  chair. 

The  exercises  of  the  evening  were  an  article 
on  Cone  Soctions,  by  Profes-or  J.  M.  Green- 
wood, which  we  regret  not  being  able  to  repro- 
duce in  tlie  Kkview  from  the  fact  that  it  re- 
quires all  the  ilhistrations  given  by  the  Pro- 
fessor, by  black-board  drawings  and  models,  to 
bring  out  its  numerous  interesting  and  valuable 
points;  and  ^'Ue  on  the  Loss  of  Heat  and  L'ght 


in  the  Solar  System,  by  Judge  E.  P.  ^V«. 
which  constitutes  the  first  article  in  thlsnna* 
her. 

These  meetings  of  the  Academy  areext^es^ 
ly  interesting  to  those  who  attend  them  W 
the  attendance  is  rather  limited,  considcriij 
the  number  of  professional  men,  teachers,  iJ» 
den's  and  other  intelligent  people  who  mib 
up  so  great  a  portion  of  our  {)opulation. 

On  motion,  T.  S.  Case  wa*  appointed  to  ifl* 
a  paper  at  the  next  meeting,  on  the  last  Totf 
day  of  November.  The  subject  will  be"S«* 
of  the  Objections  to  the  Evolution  Theory.'' 


The  very  interesting  article  on  "Electrica 
Conduction,"  by  Prof.  R.  C.  Kedzie,  of  LtnsiBj 
Michigan,  noticed  in  the  Review  of  U« 
has  been  reprinted  in  the  London  Tdeg^ttpiii 
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I.  Thit*  may  lie  regarded  as  quite  a 
to  itrt  merit,  as  the  Journal  is  one  of  the 
leitrical  authoriiie**  pub'ished.  Prof. 
?  is  a  re'ative  (brother,  we  believe,)  of 
V.  K.  Kedzie,  of  the  Kansas  State  Agrl- 
l1  College. 


.KisoN  0B8KRVAT0KV.— ProfeH«or  C.  W. 
ett,  of  the  Pritcheit  School  Institute, 
►w.  Mo.,  announces  the  opening  of  this 
atorj,  which  has  recently  been  adecjuately 
ed  by  Mirtrt  Morrison,  and  supplied  with 
3t  in:«trumental  outfit  for  meridian  and 
►rial  work  in  this  portion  of  the  country, 
ivites  the  attention  of  all  who  desire  in- 
ion  in  spherical  and  practical  astronomy, 
so  promises  an  occasional  article  for  pub- 
)n  in  the  Review,  and  we  expect  to 
arrangements  with  him  for  a  series  of 
loniical  notes  similar  to  that  furnished 
^ientlnc  Ainerican  from  Vassar  College 
morv. 


:  are  inde})teii  to  the  Science  Obirrvcr,  the 
trial J  the  Lawrence  Journal,  the  Brook- 
j'lzcUe^  the  Galena  Mine.r^  and  the  Drug- 
Cirrulnr^  all  of  which  are  excellent  pa|)ers 
ir  various  claft*es,  for  complimentary  no- 
'ince  our  last  issue. 


RTHQi'AKE — A  distinct  earthquake  shock 
lit  in  this  city  at  about  twelve  o'clock, 
on  the  loth,  inst.,  sufficient  to  jar  build* 
erceptibly,  but  without  doing  any  damage, 
t  also  observed  at  Omaha,  (-ouncil  Bluffs, 
Hcph,  Topeka,  Iowa  City,  Yankton,  and 
points  in  the  West.  At  Topeka  the  mo- 
eemed  to  be  from  north  to  uouth,  while  at 
:il  B  uffs  it  is  reported  as  having  been  irom 
>  west.  Judging  from  the  telegrams  re- 
1  <'roni  the  above  named  points,  the  motion 
reatest  at  Yankton,  where  it  is  de8cribe<l  as 
g  been  the  most  severe  ever  experienced  in 
alley.  At  Omaha  and  Council  Bluffs  it 
uite  sharp  and  the  destruction  of  some 
buildings  was  seriously  threatened.  At 
:a  and  here  a  very  slight  vibration  only 
bserved,  which  lasted  but  a  few  seconds. 


NOTICES  OF  PUBLICATIONS  RECEIVED. 

North  American  Review,  Nov  —Dec  ,  1S77; 

pp  200.   J.   R    Osgood       Co.,  B)8ton: 

So. 00  per  annum;  tingle  copies,  $1.00. 

Th  is  standard  work  has  for  more  than  60  years 
maintained  its  high  position  among  the  most 
able  and  scholarly  periodicals  of  the  world, 
and,  while  perhaps  at  times  rather  "heavy"  for 
general  read  ers,  it  has  always  borne  a  hiith  char- 
acter as  an  indisputable  authority  on  all  topids 
treated  in  its  pages.  Within  the  past  few 
months  a  modernizing  change  has  been  ma<]e 
in  the  character  of  its  articles  and  its  editor 
now  aims  to  make  the  Rriew  a  vehicle  for 
the  inteiectual  forces  which  are  at  this  mo- 
ment working  in  men's  minds."  How  well 
he  has  succeeded  in  this  efl^ort  is  indicated  by 
the  table  of  con'en's,  which  is  as  follows: 

Resumpti(»n  of  Specie  Payments,  by  Hugh 
McCulloch,  Judge  W.  D.  K«»lley,  Gen.  Thomas 
p]wing,  David  A.  Wells,  Joseph  S.  Ropes  and 
Secretary  Sherman ;  Cavalier  de  la  Salle,  by 
Francis  Park  man ;  The  War  in  the  East,  by 
Gen.  Geo.  B.  McClellan  ;  The  Functions  of 
Unbelief,  by  Thomas  Hitchcock  ;  The  South- 
ern Question,  by  Charles  Gayarre,  of  Louisiana; 
Michelangelo  and  the  Buonnarroti  Archives, 
by  T.  Adolphus  Trollope ;  America  in  Africji, 
by  Gilbert  Haven ;  The  Situation  in  France, 
by  a  Paris  Resident;  How  shall  the  Nation 
Regain  Prosperity?  by  David  A.  Wei's;  The 
Ultramontane  Movement  in  Canada,  by  Chas. 
Lindscy ;  Contemporary  Literature. 

This  number  is  published  by  James  R.  Os- 
good &  Co.,  Boston.  The  Beview  in  the  future 
will  be  published  by  D.  Appleton  Si  Co.,  New 
York.    For  sale  by  all  booksellers. 


The  Kansas  Collegiate.    A  monthly  pub- 
lication devote<I  io  the  interests  of  the  State 
University,  Lawrence,  Kansas. 
This  is  a  monthly  Literary  and  Scientitic  pe- 
riodical, conducted  by  the  students  of  the 
Kansas  State  University.     Its  contributors 
are  frequently  the  Professors  of  the  Uni- 
versity, and  the  articles  published  in  the  last 
number  are  of  an  unusually  interesting  char- 
acter, from  the  fact  that  they  are  mainly 
papers  lately  read  before  the  Kansas  Acad- 
emy of  Science.    Price,  fy^h'  \>er  college  year. 
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gladly  arid 


Thk  Ameru  vn  Joi  hnai.  i-f  ?riKN(  k  and  Tiik  Jewell,  November,  1^77;  Yi 
ART!-.  luoni Illy:  Nt  w  Haven.  NiiveiulM-r,  1>77; !    So.  1  ;  Evans  Br<»<,  Libt-rty,  Mo. 
!h;,.j..    I'rl.-e;i«;nu,»er  auMii.  :Miigleniim-.    This  in  a  collegiate  magiiine.  ^u' 

l>y  the  Profeiw«>rK  and  i?HuUdu«  at 
Jewell  College.    It  is  devoi*d  lo  : 
J<.Mrnal  to  our  li.t  of  t-xrhaimt-.  it  J»^inc;ij^p,3j„,^  and  ronies  to  after 
undoubUMlIy  the  iuo>t  valuaMe  pcriodual  ol .  ^^^^^^^^^.^^^  ^.^^  attraaive  .an-i 

the   kind  in  ihc  I  nited  State,  a.ul  n  j  „hle  of  content..    We  wi.h  it  a  m- 

nuihoriiyin<ireatliritainandontht.crntin.nt.l^.^^^j,j,^.^^^     p^j^^  ^,      ^^^^  ^^^.^ 

ItH  editor,  and  proprietors  are  l^r-i^-^'^^  I  gie  numbrrs,  l.>c. 
James  1).  I)ana,  B.  Silliman  and  K.  S.  Oana. 


thi- 
ol' 


Scioniifio 
it  l>finc:' 


a*isi8ted  by  I*rotewM>rs  Asa  (Jray,  Walioit  iiil>l>««  | 
and  J.  P.  Cooke,  Jr.,  of  Cauibridg'*;  ProtO'*- ■ 


„  .  V'  .  ^  \t-  I  t  i-  1  i>  »  I  'Tiik  Xkw  York  Medical  Jockna 
aors  H.  A.  Newton,  S.  \\  ..Johnson,  (t  J.  r,rus»n  ^     i  - 

andA.  K.  \  erril,  «»f  New  Havt-n.  an.l  Troi.  |    ^ppleion  A:  Co 
(ieo.  F.  Ilarker,  <,f  Philadelphia,  a  greater  ar- 1    .^^^.^  ^^^^^  entabli^  ed  and  fiofulir 
ray  of  scienlifie  talent  probably  than  c  an      :  Journal  iB  edited  by  James  D.  Hi: rar: 
found  ronne«  t»  d  with  any  similar  journal  1"  |  ^-h.,  is  well  known  to  the  medical 
the  world.    The  present  nund^er  eoniain.  arti-  a«  able  and  expcrienct^  phyMcian  and' 
den  of  marked  interest  and  value  by  Prot>.  O. 
C.  Marsh,  J.  I).  Dana,  W.  Ten^^elly.  C  hnn.  B. 
"Warring,  J.  W.  Mallet  and  Sinioii  Newcomb; 
with  chapters  of  Scientiiic  Intelligence  on  C  heni- 
intry  and  Pbysics;  Crco'ogy  an«l  Mineralogy; 
Botany  anl  Zoolo»:y;  AHtr<»noiuy  autl  Misiel- 
lany,  i»y  the  pr<.]»er  editors  above  named  res- 
pectively  and  other  heientili«'   wriirrs  and 
workers. 


:1  V 


PnlM  L^R     S(  IFNi  K     MnNTHI.X.      .\t  V.;: 
1.^77. 

As  u-^wal  til*''  excelb  nt  uiau':!/-  n»*  re.ii  :i' 
p:''iij}.iiy  and  a<  M>iial  is  tilinl  'vlihv  r.c 
writti-n  and  inteii-ely  inlei est iiiL' ai  iiL  i- F"! 
tin*  general  rt  adinir  public  llu-re  is  im*  'ii- 
lal  puiili.-'lied  wliicb  -»eiii<  lo  i;  ~  >  lira-' 

as  popular  reientllif  ar  arc  i  'ii.  e:  :  e.i. 

Aiiii  nj:  the  inr<-l  intere-lir  ainl  vali;.il»l»'  a'ti- 
ele>  in  the  prt'>eut  nuiuU'r  are  Tlu*  i-n-xsth  "i 
th»*  Strain  Kr  ^'ine,  by  ProT.  K  11.  Tiiiir-ton, 
(illus!rat»  d  I  ;  Modern  Troi^lodu.  >.  by  Ftiix 
L  (^wabl,  M.  D.:  Man  and  the  Ola.  ial  Pe- 
riod, ].y  Tbo<».  iJelt,  F.  (i.  S,  I  Illu-lialed  '  : 
Ktle-  ts  ot  Study  on  the  Kyesi^lit.  l»v  Ward 
McLean.      Price,  p^M-  anr.uiii  :    si' u'le 

nus:  l  t.  r.  *.iit. 


The  present  number  contains  a  hir 
her  of  iirst  class  article^,  one  of  wlil 
the  |*en  of  Prof.  .\uf»tin  Flint,  Jr.,  we 
full,  givirg  as  it  does  the  latent  and  i 
hnust'.ve  exiieriments  upon  and  invr 
of  the  cause.4  of  the  apparent  want  o 
at  tiniefi  when  the  lung<i  are  full  of  air. 
as  ae(N>unting  for  various  fonts  icu 
and'perhaiH  of  eidlep-y  itself.  Tlie 
of  priK'eedint;^  of  -i«X'ielie*,  elinit;:! 
ti'>r.>  ami  vfper;;tion^  a.'-e  vi-ry  intt-rv-;  " 
Pr!ee  per  annum,  >  l."« ' ;  .^iriu'le    i' . 


liiNi.i.K.ys    A  MM  A  I,     K:n.;i>.m:  1 
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Thi'-  })«»pul  !r  work  i-  n-  w  I'eir;. 
cre<l  i»  ilii«i   ]ilace.  ;j'.;t.f,t,  M.- 

iJoyntoii,  baviuL'  -"M  <i  :i!c  a  br*;' 
ber  ol  (Nipie-i  ainons:  o  ;r  «  ili.'.»  n-.  1 
excellent  thint?  tor  teacher-  .irid  ht-a'l* 
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EVOLUTION. 


DME  OF  THE  OBJECTIONS  TO  THE  EVOLUTION  THEORY. 
BY  THEO.  S.  CASE,  KANSAS  CITY,  MO. 

For  some  time  before  I  was  appointed  to  read  a  paper  at  tliis  meeting  of 
J  Academy  I  had  been  determining  to  my  own  mind  that  I  ought  to  look 
the  facts  in  opposition  to  the  theories  of  Darwin,  Haeckel  and  Iluxley, 

fear  of  being  overwhelmed  and  forced  along  with  the  current  by  the 
re  ponderosity  of  the  mass  of  argument,  inference  and  induction  poured 
>n  me  from  every  side  in  the  scientific  journals  with  which  I  exchange 

little  Monthly,  and  which  of  late  have  formed  the  principal  part  of  my  ' 
cling;  and  your  action  in  so  appointing  me  has  merely  hastened  my  action 
the  matter.    My  natural  inclination  from  early  teaching  and  training  is 
iiscredit  the  whole  theory  of  Evolution  and  Natural  Selection  and  to  pin 

faith  to  the  doctrine  of  a  supreme  conscious  and  creative  power"  which 
fis  from  the  beginning  and  ever  shall  bo,"  and  to  whose  wisdom  and 
nipotcnce  are  due  the  earth  and  all  things  within  it,  but  I  believe  that  I 

sutiiciently  free  from  prejudice  to  consider  the  subject  fairly  and  can- 

ly,  and  also  sufficiently  interested  in  science  to  appreciate  and  admire 

honest  and  faithful  labors  of  all  true  scientists.     With  this  bias  and 
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tbirt  sjnrit  of  fairiu'^s  oqiially  povcrniiii^  mo.  I  have  made  my  invcsiisa.  I 
liniis  amoiii^all  <  la^si's  of  aiitlioritios  within  my  reach,  and  herewiih  siveyot  I 
Ihi'  nsultn  not  aUrm|»liii«^  to  <lis]>n)ve  tlie  oxistenrc  of  facts,  but  morelyit-  | 
ilii-alin^^  sf>nu;  objfrtitnis  wbirh  to  mo  soom,  with  i»rosent  actual  knowledge,  I  ; 
iilinosl  insuperable.  I  , . 

The  Kvolution  theory  is  no  new  thin:^,  beinij:  readily  traceable  all  aionj  I 
the  bi>tory  nf  M-ience.  Irom  tiie  times  of  Aristotle  to  the  da}"*  of  philosuijhic  I  • 
jisperuiation  in  tlie  17th  century;  tlirou<rh  the  groping  and  UDCcrtain  ex|ier-  I .  . 
iments  ami  researeh<*s  of  the  alchemists  to  the  brilliant  and  woiuWrful  I 
discoveries  ot  modi-rn  .»<eientistH  in  the  broad  fields  of  physics,  chemistry  I .; 
und  bioloiry.  I . 

Amoni^  tl»e  comparatively  reeont  explorers  and  writers,  Lamarck  may  I.. 
l)c  re'^arded  as  the  father  of  the  Kvolution  Theory,  having,  as  long  agou  I 
1S(H,  in  his  work  on  the  Vertebrate  animals  suggested  the  idea,  among m&Dy  1 
other  similar  ones,  that  "Nature,  in  the  long  ages  during  which  the  world  I 
)ias  existed,  may  have  produced  the  difterent  kind.s  of  plants  and  animals  by  I 
gradually  enlarging  ono  ])art  and  diminishing  another  to  suit  the  wants  of  I 
each,"  and  later,  in  18nl>,  having  written  a  work  called  *  Zoologic  Philosophy,*  I 
to  prove  that  the  way  in  which  the  Creator  has  formed  different  plants  tad  I 
animals,  has  been  by  altering  them  gradually  from  simple  to  complex  tormi.  I 
Another  of  Lamarck  .s  theories  was  that  new  organs  could  bo  produced  in  I 
animals  by  the  simjile  exertion  of  the  will,  called  into  action  by  the  creaiioi  I 
of  new  wants,  and  that  the  organs  thus  acquired  could  be  transmitted  by  ! 
ijeneration,  which  was  regarded  by  the  naturalists  of  that  day  as  so  uorti- 
sonable  and  ])rep«»sii'rous  that  no  attention  was  paid  to  it  ;  thuugh.  indeed. 
aj)parently  not  only  equalled  but  far  suriKis>ed  by  the  evolutioni.vts  of  ihc 
present  time. 

AVilh  thesr  ideas  for  a  starting  point  or  foundation,  the  gran«i  biological 
theories  of  Darwin  and  others  gradually  grew,  or  were  evolved,  until  ihev  | 
liave  reache<l  su(. h  diinensitnis  as  ai>solutely  to  undertake,  not  only  to  aecoun: 
for  all  the  ]^rog^es^^i ve  ste]>s  of  animal  birth,  life  and  growth  wiihuutai- 
know  I  edging  the  neee>sity  of  Divine  influence  or  action  in  any  ol'  the  stcj'S,  \ 
but  even,  as  Tyndall  has  recently  done,  to  refuse  ''to  invoke  the  superualu- 
ral  in  aceounting  for  the  phenomena  of  human  life,"  and  ''to  .st-ck  in  the 
rinieraetion  of  s(icial  lorees,  the  genesis  and  development  of  man's  mural 
nature. * 

Supporting  tlu'ir  theories  by  the  fact  that  as  the  varied  forms  of  animals 
i\nd  })Iants  in  dilferetit  portions  of  the  world  became  known,  it  became  more 
lind  more  dillieull  to  sej>arate  the  ditVerent  s])ecies  ami  decide  which  were. 
:in<l  whieh  Were  not.  descendants  of  one  ]>arent;  by  the  additional  fact  that 
all  the  animals  of  each  class  were  formed  upon  the  same  }»lan  ;  and  by  ibo 
still  further  discovery  that  the  embryos  of  all  animals  are  so  preoistdy  alike, 
at  fir>l,  that  those  of  man  and  the  higher  quadruj»eds  cannot  be  distinguished 
from  those  of  the  lower  animals,  such  as  fishes  and  reptiles,  ihoy  began  to 
buihl  these  theories  uj)  by  assuming  certain  points  as  true  without  suflScient 
nroof.    Thus,  they  began  to  read  geological  history  like  a  printed  book,  to 
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«ume  that  succession  was  development,  that  because  reptiles  followed  fishes 
geological  order,  and  birds  reptiles,  and  quadrupeds  birds,  and  monkeys 
adrupedrt,  and  man  monkey's,  necessarily  reptiles  were  more  highly  de- 
lopod  than  fishes  and  descended  from  them,  and  so  with  the  other  animals 
thoy  successively  appeared  on  the  earth,  culminating  in  man,  who  presents 
bis  feeble  frame  and  defenceless  construction  all  of  the  excellences  ot  his 
*0(lecessors  in  an  intensified  and  perfected  condition,  with  an  entire  avoid- 
^eo  of  their  imperfections. 

Of  course,  in  following  out  a  theory  of  this  kind,  many  of  the  essential 
cts  were  wanting,  many  important  links  missing,  and  it  became  necessary 
>  invent  other  theories,  draw  new  inferences  from  newly  discovered  facts, 
•  supply  from  imagination  those  missing  links.  All  this  has  been  done 
gcniously,  and  in  many  cases,  most  plausibly.  For  instance:  to  account 
r  the  comparative  scarcity  of  close  links  between  fossil  animals,  it  is  urged 
at  nearly  all  of  the  rocks  of  the  earth's  crust  are  made  up  of  others  which 
vo  been  destroyed,  and,  of  course,  the  intermediate  links  of  progression 
th  them.  Just  at  present  efforts  are  being  made  to  account  for  the  absence 
certain  necessary  geological  stratifications  or  formations,  with  their  needed 
isii  links  in  the  chain  of  succession,  by  putting  forth  the  theory  of  Catas- 
)phes  in  the  earth's  history,  as  thoj-aro  called  by  Prof.  Lyoll  and  later  by 
Clarence  King ;  and  Critical  Periods,  as  they  are  called  by  Prof.  LoConte 
California;  which  means  in  brief  that,  as  the  growth  of  the  earth  pro- 
jssed,  certain  accidents  happened,  by  which  certain  strata  were  either 
itted,  or  to  some  extent  commingled  or  combined  with  each  other,  or 
?eked  altogether  in  their  formation  ;  thus  accounting  for  missing  links 
ich  are  necessary  for  one  theory,  by  advancing  other  theories  perhaps 
lally  insupportable  in  point  of  fact,  or  at  least  upon  which  even  the  theo- 
ts  tliemvselves  are  not  agreed. 

Kvcn  with  all  these  theories  and  their  supporting  theories,  questions 
led  upon  them  continually  arose,  which  seemed  unanswerable,  and 
[uired  the  evolution  of  a  new  theory  to  explain.  For  instance,  those  who 
Tiitte<l  the  doctrine  of  succession  wanted  to  know  why  these  forms  of  ani- 
ls and  ])lants  should  succeed  one  another  and  gradually  pass  into  the 
ms  of  the  living  animals  and  plants  of  our  day?  And  other  questioners 
nted  to  know,  on  the  other  hand,  how  the  gra<iual  alteration  of  plants  and 
mals  came  about? — i.e.,  why  they  did  not  follow  the  types  of  their 
res  tors  ? 

To  meet  these  questions  the  Darwinian  theory  of  Natural  Selection  was 
^  forth,  and  was  most  eagerly  grasped  and  universally  welcomed  and  has 
r\  used  by  all  of  his  adherents,  from  that  day  to  this.  Natural  Selection 
y  be  briefly  defined  to  be  "the  choosing  out  by  nature,  or  natural  causes, 
fiose  plants  and  animals  which  are  best  fitted  to  live  and  multiply,"  or^ 
Jn,  it  may  be  said  that  the  theory  of  natural  selection  is,  "that  nature 
y  allows  those  animals  to  live  which  (by  means  of  superior  strength,  or 
ft n OSS,  or  some  other  marked  peculiarity)  in  some  way  escape  the  dan- 
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gers  which  overtake  their  neighbors,  and  thus  in  time  the  race  become 
altered  to  suit  the  life  it  has  to  lead."  Of  course,  this  theory  logicilly 
requires  that  every  change  produced  by  it  shall  be  for  the  benefit  of  the 
possessor  ;  that  is,  for  his  own  immediate  and  sole  benefit,  and  not  in  any 
respect  for  the  benefit  of  his  descendants.  This  should  be  borne  constantlT 
in  mind  in  considering  the  subject  of  Evolution,  otherwise  we  may  be  led 
astray,  and  overlook  the  absence  of  many  important  links  in  the  chain  of 
progression. 

This  theory  is  held  to  explain  and  account  for  all  of  the  difficulties  is 
natural  history,  whether  found  in  the  emergence  of  animal  life  from  the  dim 
Eozoic  ages  into  the  secondary  formations,  or  in  steppinp^  from  the  compa^ 
atively  recent  Tertiary  into  the  Quaternary,  and  thence  into  the  PreseoU 

By  this  theory,  eked  out  by  that  of  Evolution  and  supplemented  by  those 
of  Catastrophes  in  geologj^  and  Critical  Periods  in  the  earth's  history,  it  is 
believed  by  their  adherents  that  all  the  steps  in  the  development  of  proto- 
plasms, through  the  intermediate  grades  of  insects,  mollusks,  reptiles  aod 
quadrupeds,  and  finally  terminating  in  man,  can  be  fully  shown,  and  any 
missing  links  fully  and  satisfactorily  accounted  for. 

That  the  evolutionisms  themselves  do  not  agree  as  to  the  value  of  the 
Natural  Selection  theory  will  appear  further  on. 

Taking  up  first  the  doctrine  of  Evolution  or  successive,  dependent  devel- 
opment, I  will  point  out  such  objections  and  obstacles  as  I  have  fooad  in 
reading  upon  this  suhjoct  recently,  toi^ether  with  the  few  additional  ones 
which  liavo  occurred  to  my  own  mind  after  giving  due  credit  to  iheiDdc 
fatigaVile  researches  and  ])lau8ible  arguments  of  such  careful  and  coDSciefl- 
tious  workers  and  writers  as  Darwin,  Huxl»»y  and  Marrih. 

Going  back  to  tlio  geological  ages,  and  beginning  with  the  Eozoic,  we 
find  tlie  earliest  traces  of  organic  life  in  the  St.  Lawrence  limestones,  and 
the  possessor  of  it  in  the  shape  of  a  foraminiferous  creature  composed  of 
jelly  and  protected  by  a  strong  covering  or  skeleton  of  carbonate  ef  lime 
and  growing  to  ai»  immense  size.  This  animal  was  appropriately  narael 
Eozr)on,  or  the  "Dawn  animal,"  in  honor  of  its  having  probably  been  pres- 
ent at  the  da\vning  of  life  upon  this  globe.  Now,  what  did  this  aniraai 
develop  into?  Was  any  other  and  higher  form  evoUed  from  his  alnii)?i 
homogeneous  structure  ?  Evi<lently  not,  for  even  at  the  present  day  explor. 
ers  of  the  ocean  depths  find  beds  of  foraminiferous,  calcareous  matter, 
identical  in  character  and  doubtless  identical  in  origin  with  those  of  the 
remotest  Laurentian  periods;  and  not  only  this,  but  the3''  find  the  Forami- 
nifera  of  tlie  present  day  swarming  in  astonishing  numbers  and  as  aetivelj 
engaged  in  manufacturing  carbonate  of  lime  as  was  the  Eozoon  of  those 
days.  We  find  them  living  under  similar  conditions  of  absence  of  light  and 
vital  air,  and  of  enormous  pressure,  and  finally  we  find  them  being  fossilized 
in  the  >aine  way,  and  except  in  dimensions,  almost  unchanged,  undeveloped, 
in  any  ])articuhir  from  the  protoplasmic  mass  of  the  Eozoic  ages. 

In  the  next  succeeding  period,  known  as  the  Primordial  or  Cambrian, 
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fossils  are  very  scarce  and  especially  in  the  western  hemisphere,  where  the 
Eozoon  lived  and  flourished  and  where,  naturall}'  and  in  accordance  with 
the  Evolution  theory,  we  should  have  expected  to  find  evidences  of  an  ad- 
vanced stage  of  animal  life  in  its  developing  successors.  In  Europe,  how- 
ever, some  fossils  have  been  found  in  this  series,  many  of  which  are  similar 
to  the  Eozoon,  and  others  are  the  first  representatives  of  the  great  class  of 
Mollusks,  called  Linguhe.  Now,  singular  as  it  may  seem,  in  spite  of  Evolu- 
tion an<l  Natural  Selection,  these  little  shell-fish,  these  Lingula),  have  con- 
tinued to  exist  and  thrive  almost  from  "the  beginning"  until  now,  maintain- 
ing tht'ir  original  forms  and  peculiar  characteristics  throughout  all  this 
incalculable  time. 

Amoiig  the  fossils  of  the  Primordial  age  are  also  found  quite  abundantly 
the  Trilobitos,  which  continue  to  abound  in  every  formation,  from  the  Cam- 
brian to  the  Carboniferous,  and  whose  descendants,  if  they  had  any,  which 
has  been  questioned,  but  which  the  recent  investigations  of  Mr.  Walcott 
among  the  Trenton  limestones  render  quite  certain,  may  be  found  in  the 
existing  horse-siioe  or  king  crabs,  whose  habits  of  life,  manner  of  locomotion 
and  organic  structure  are  almost  precisely  similar;  proving  that  Evolution 
has  done  nothing  towards  developing  the  Trilobites  into  higher  organisms. 

Though  animal  life  was  not  \QYy  abundant  in  the  Palaeozoic  ages,  it  is 
pretty  well  established  that  three  of  the  great  subdivisions  of  animals,  viz: 
the  Radiuta,  the  Moliusca  and  the  Annulosa  were  represented  even  in  those 
days,  while  Dr.  Bigsb}'  in  his  Ihesaurus  Siluricus  enumerates  more  than  900 
«pecies  existing  in  the  Primordial  alone,  many  of  which  were  as  perfect  in 
form  and  structure  as  any  of  their  descendants,  manj'  of  which  were  sup- 
plied with  structures  totally  diverse  from  each  otiicr  and  yet  admirably  sub- 
serving similar  ends,  and  many  of  which  possessed  organs,  like  the  multil- 
ocular  eyes  of  the  Trilobites,  as  perfect  and  complex  as  those  possessed  by 
similar  animals  of  the  present  day. 

Coming  to  the  Silurian  ages,  we  pass  hurriedly  over  the  huge  crustace- 
ans, cuttle-fishes  and  star-fishes,  which  soem  to  have  attained  their  maximum 
of  size  and  perfection  in  tiiat  age  and  to  have  passed  almost  entirely  away, 
though  their  sadly  deteriorated  descendants  still  exist  in  our  modern  seas 
and  oceans,  and  take  up  the  grand,  striking  feature  of  its  animal  life,  the 
Vertebrate  Fishes,  which  suddenly  made  their  appearance,  springing  into 
existence,  Minerva  like,  full  armed  and  equipped,  and  with  structures  allied 
to  existing  sharks,  which  occujjy  the  summit  offish  organization.  This  un- 
herahlcd  appearance  of  vertebrates  in  the  Silurian  waters,  without  previous 
intimation  through  any  appi*oximating  forms  of  animal  life,  and  of  verte- 
brates whose  descendants,  almost  unchanged  in  form,  structure  or  habits  of 
lite,  now  swim  in  our  modern  seas,  is  one  of  the  stumbling  blocks  of  the 
evolutionists.  To  meet  it,  the  theories  of  catastrophes  and  critical  periods, 
with  their  apparently  irreconcileable  stages  of  almost  endless,  advanceless 
duration,  and  then  of  conveniently  **rapid  evolution,*'  their  *'lost  intervals** 
at  times  and  their  "fewer  and  longer  steps"  at  others,  have  been  icvv^^sAftfL 
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or  invoked.  Even  the  Darwinian  theory  of  the  ^'survival  of  the  fittest"  can- 
not aid  thorn  here,  for,  at  the  time  of  the  appearance  of  these  fibhe«,  and 
throughout  the  Silurian  age,  the  waters  were  filled  with  giant  crustaceaDS. 
Nautili  and  Polyps,  so  numerous  that  they  almost  covered  the  bottom  of 
the  sea,  and,  of  course,  possessed  of  ravenous  appetites,  and  yet  they  per- 
mitted these  small  vertebrata  to  appear,  grow,  multiply,  and  finally  prej 
upon  them  and  become  the  monarchs  of  the  deep. 

Coming  now  to  the  Devonian  age,  and  hastening  swiftly  over  it,  we  find 
the  Trilobitcs  approaching  their  end,  while  the  vertebrate  fishes,  both  Ga- 
noids and  Placoids,  rise  to  the  zenith  of  their  power  and  development  with 
no  recognizable  ancestors,  (except  those  which  appeared  so  unaecountabl? 
in  the  ])receding  Silurian  age),  but  with  descendants  innumerable  and  in  & 
direct  line  down  to  the  present  day. 

Coming  next  to  the  Carboniferous  age,  we  find  that  it  is,  so  far  as  living 
beings  are  concerned,  the  most  complete  of  the  Palaeozoic  periods,  or,  asit 
has  been  beatifully  and  graphically  described,  *  the  summation  aud  comple- 
tion of  them  all,  and  the  embodiment  of  their  highest  excellence.''  The  few 
insects  that  appeared  in  the  Devonian  age  have  largely  increased  in  nam- 
bers,  though  but  three  species  are  represented:  And  singularly  enough 
these  three  orders  are  yet  represented  on  the  earth  in  the  shape  of  weevils, 
mayflies  and  cockroaches,  all  of  which,  though  vigorous  enough  for  all  of 
our  uses,  are  mere  pigmies  in  comparison  with  those  of  the  Carboniferoos 
age.  They  also  ])088essed,  even  in  this  the  dawn  of  their  existence,  the 
complex  and  compound-ionsed  eyes  which  render  their  descendants  the 
wonder  and  admiration  of  the  most  scientific  men  of  modern  times. 

In  this  age  we  meet,  for  the  first  time,  mollusks,  in  the  familiar  shayt 
of  common  snails,  on  land.  Hitherto  all  animal  life  seemed  to  have  been 
confined  to  the  oceans  and  seas.  Now,  however,  they  begin  to  appear  ud 
land,  and  again  we  must  exclaim,  how  remarkable  !  for  these  snails  present 
almost  identically  the  same  form  and  appearance  as  those  wc  find  to-day  in 
the  marches  and  low  grounds  along  the  margins  of  our  Missouri  and  Kan- 
sas  rivers. 

Here  wo  also  find,  suddenly  introduced  into  the  geological  history,  with- 
out any  evidence  of  ancestors,  either  near  or  remote,  those  immense  repiilt'> 
or  semi-reptiles  which  are  so  closely  imitated  inform  and  habits  by  the 
alligators  and  crocodiles  of  the  torrid  zone. 

The  fishes  of  the  Carboniferous  remain  confined  to  the  two  orders  of  the 
Ganoids  and  Placoids. 

Upon  reaching  the  Permian  age,  which  has  been  called  the  twilight  of 
the  Palki>ozoic  day,  we  find  it  characterized  by  the  appearance  of  ^ri/^  rep- 
tiles, as  distinguished  from  those  of  the  preceding  age,  which,  by  some  na- 
turalists, are  placed  among  the  lower  grade  Batrachians.  Few  of  the  pre- 
vious orders,  however,  survived  the  violent  alternations  of  upheaval  aud  de- 
pression in  the  Permian  age,  with  the  rapidly  changing  chemical  condition* 
necessary  to  the  building  up  of  its  varied  lithological  formations,  and  its 
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probublo  periods  of  intense  heat  and  cold.  Certain  it  is,  however,  that 
have  pointed  out  some  feeble  and  apparent!}'  dtjfenceless  animals  in  the 
Paheozoic  ages  which  possessed  similar  complex  structures  and  organisms 
to  those  of  the  later  days  of  the  earth's  history,  and  that,  whether  they 
survived  the  catastrophes  of  the  Permian  period  in  some  un  3xplored  geo- 
logical region  of  its  crust,  as  Professor  Cope  has  suggested  in  accounting 
for  the  sudden  appearance  of  new  forms  of  animal  life  in  the  Tertiary,  or 
whether  they  were  completely  extinguished  before  its  close,  there  is  no  sat- 
isfactory fossil  evidence  that  they  were  evolved  one  from  another.  Ou  tha 
contrary,  the  rocks  of  that  period  show  the  same  marked  differences  in  or- 
ders and  8])ecies  that  are  seen  to  exist  between  similar  animals  of  the 
present  day.  The  Foraminifera  of  those  remote  ages  are  found  in  the  oozo 
of  the  ocean  to-day;  the  cuttle  fishes,  nautili,  king  crabs  and  vertebrate 
fishes  are  met  with  in  our  seas  almost  in  the  identical  forms  in  which  the 
Palieozoic  rocks  present  them  to  us,  and  the  powers  and  influences  of  Evo- 
lation  and  Natural  Selection  seem  to  have  modified  them  so  slightly  as  to 
render  it  doubtful  whether,  in  a  single  instance,  one  of  these  orders  presents 
a  higher  development  than  it  did  at  the  close  of  the  Permian  age,  thousands 
and  thousands  of  years  ago. 

The  next  grand  division  made  by  geologists  is  known  as  the  Mesozoio 
or  middle  age  of  the  earth's  history.  Its  earliest  period  is  called  the  Tri- 
nssic,  which,  though  diff^ering  but  slightly  in  general  features  from  the 
Permian,  in  which  the  animal  forms  of  the  Palieozoic  were  seen  to  disappear^ 
13  characterized  by  such  a  remarkable  change  and  activity  in  the  domain  o£ 
life  that,  as  has  been  fitly  said  by  an  eminent  explorer  and  writer,  "tho 
geologist,  whose  mind  is  filled  with  the  forms  of  the  Pahcozoic  period,  feels 
himself  a  sort  of  Kip  Van  Winkle,  who  has  slept  a  hundred  years,  and 
awaked  in  a  new  world."  Having  buried  the  animals  of  the  past  in  the 
depths  of  the  Palieozoic  rock^,  it  seems  wonderful,  as  we  ascend  to  the  suceed- 
ing  Triassic  strata,  to  come  suddenly  upon  the  comparatively  well  preserved 
remains  of  gigantic  Saurians,  some  of  which  possessed  a  muscular  develop- 
ment, a  complicated  tooth  structure  and  a  general  organization  of  a  far 
higher  type  than  those  of  any  living  reptile;  birds  of  greater  size,  of  a 
brain  development  probably  superior  to,  and  blood  circulation  similar  to, 
those  of  the  present  day;  and  land  lizards  of  huge  size,  possessing  many  of 
the  attributes  of  the  higher  vertebrata  and  some  of  those  of  the  mammalia. 

If  these  animals  were  evolved  or  developed  from  ])revious  orders  or 
species,  where  are  the  connecting  links  which  prove  their  descent  from 
anything  that  existed  in  the  Palaeozoic  ?  ^^one  have  been  found.  Huxley 
in  England  and  Marsh  in  America  themselves  admit  that  "the  Trias  olfers- 
at  present  the  first  unquestioned  evidence  of  true  reptiles,'*  and  can  only 
avoid  the  dilemma  in  which  they  are  placed,  by  seeing  in  the  fragments  of 
fossil  anatomy  which  they  are  studying,  hint^  of  relationship  which  are  to 
them  '^snre  prophecies  of  future  discoveries."  But  prophecies  are  not  facts.. 
When  these  discoveries  are  actually  made,  as  they  are  certainly  liable  to  be^ 
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no  one  will  be  more  read}'  to  welcome  them  than  the  adherents  of  the  doc- 
trine of  creation,  who  vi\\\  see  in  them  still  stronger  evidonccB  of  Divine 
power  and  wisdom. 

Looking  along  the  line  of  geological  history  still  further,  we  find,  in 
the  same  Triassic  formation,  the  first  Mammal  making  its  appearance;  a 
pigmy  among  giants,  it  is  true,  but  at  the  same  time  a  genuine,  undoubted 
mammal,  worth  hundreds  of  those  **prophecie8  of  future  discoveries"  jwl 
alluded  to.  This  little  animal  belonged  to  the  marsupials,  now  as  then, 
the  lowest  form  of  mammalian  life,  but,  as  I  think,  a  striking  iilustration af 
the  failure  of  the  Natural  Selection  theory  of  Darwin  ;  for  while  even  Pro- 
fessor Marsh  has  not  been  able  to  trace  them  into  any  higher  and  bctta 
developed  later  forms,  it  has,  despite  its  being  the  weakest  and  most  incapi* 
ble  of  the  animals  of  those  days,  whether  we  consider  its  muscles  or  iti 
brain,  outlived  all  the  powerful  monsters  of  the  Mesozoic,  and,  notwitk- 
standing  the  oft  asserted  infallibility  of  the  doctrine  of  the  *'surviTal  of  the 
fittest,''  presents  the  obstacle  to  the  development  theory  that,  low  as  \\ 
started  in  the  origin  of  its  life,  its  successors  and  descendants  still  live,eot- 
fined  to  t«o  species  in  America  and  Australia,  and  still  remain  examplescf 
the  lowest  order  of  mammals  on  the  earth,  but  little,  if  any,  superior  to  the 
feeble  Microlcstes  which  stole  into  the  Triassic  forests  among  the  giants  of 
the  Mesozoic  times. 

Of  the  vast  numbers  of  enormous  Saurians  found  in  the  waters  of  the 
Mesozoic  jige,  none  outlived  tluU  period;  but  many  of  the  turtles  and  croc- 
odiles ol  that  (lay  have  been  continued  and  now  exist  in  almost  the  same 
forms  as  their  pre  historic  progenitors,  not  only  of  the  comparatively  recent 
Cretaceous  ])eriods,  but  e^cn  as  far  back  as  the  Trias. 

An  examination  of  this  whole  Mesozoic  period  shows  conclu>ively  thsl 
before  the  end  of  this  age  again  all  the  prominent  forms  of  life  peculiar  to 
it  had  reached  their  maximum  and,  at  its  close,  many  of  them  had  become 
extinct,  while  numbers  of  the  weaker  forms  before  alhule<l  to,  such  ascer- 
tain Foraniinifera,  molliisks  and  crustaceans  of  the  Primordial  ages,  wore 
continued  through  it,  and.stiil  continue. 

In  the  next  geological  i!;j:e,  known  as  the  Tertiary  or  Xeuzoic,  animal 
life  sccins  to  have  again  connnenced  with  Foraminifera  and  mollusks,  as  the 
remains  of  such  fill  the  earlier  rocks  of  the  period,  though  the  fossil  re- 
mains of  fishes,  re])tiles,  birds  and  mammals  are  also  found  in  its  lower  dc- 
2)osits. 

The  ])eculiarly  characteristic  feature  of  the  Tertiary  is  the  rise  and 
progress  of  its  mammals.  We  find  ihem  on  land  and  in  the  w-ater,  and  wo 
find  among  them  ai)])arent  t3  pes  of  the  animals  now  existing,  though,  a.'' 
Lyell  indicates  and  Dawson  remarks,  '*they  are  not  the  survivors  of  the 
Fauna  and  Flora  of  the  Wealden,  but  a  new^  creation." 

Without  going  into  details,  wa>  find  again  that  the  animals  charactorisitic 
of  and  belonging  to  the  Tertiary'  «ge,  such  as  the  huge  megatherium,  the  mas- 
todon, machairodus  and  palaiotherium,  culminated  and  disappeared  before 
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close,  leaving  no  descendants,  while  many  of  the  smaller  and  apparently 
Igcis  capable  animals  of  the  same  period  survived  and  passed  on  into  the 
Buoceeding  age. 

Passing  over  the  Glacial  period,  which  dispersed  and  destroyed  most  of 
b  ho  animals  of  the  Pliocene  age,  we  hasten  to  consider  those  which  appeared 
i»I>on  the  earth  in  the  Post  Glacial  period  and  which  now  exist  upon  it  with 
tn^fSLwi.    Those  were  not  known  in  the  Pliocene,  and  some  of  them,  which  we 
^o«ignate  domestic  animals,  seem  to  be  man's  natural  companions,  and  88- 
»<^«atial  to  his  existence  upon  the  earth,  even  in  the  present  condition  of  mild 
2>erature  and  freedom  from  the  horrible  monsters  of  past  ages. 
Again  we  tind  facts,  which,  in  view  of  the  claims  of  the  advocates  of 
^  **'t-urai  Selection,  are  surprising,  and  apparently  tend  to  antagonize  that 
oory.    We  find  the  romnius  of  many  animals  which,  in  the  days  of  primi- 
man,  abounded  and  flourished,  of  which  there  are  now  no  survivors 
^^own;  and  these  were  not  puny  and  insignificant  animals  either,  but 
»Tabered  among  them  the  woolly  elephant,  the  woolly  rhinoceros,  the  Hip- 
*^^T>otamus  msgor,  the  Irish  elk  and  the  cave  bear,  all  of  which  were  highly 


""^anized  animals,  quite  as  capable  of  sustaining  themselves  in  the  struggle 
the  ^'survival  of  the  fittest"  as  the  sheep  and  the  ox,  which  have  been, 
**^ce  the  advent  of  man,  his  valued  coadjutors  and  allies. 

Having  now  arrived  at  the  point  in  the  world  s  history  when  Man  comes 
the  scene,  we  propose  to  spen<l  a  little  time  in  indicating  the  main 
^^^aknesses  of  the  Evolution  theory  as  regards  his  origin.   To  use  the  words 
another,  '  Let  us  now  turn  to  the  picture  presented  by  the  theory  of  the 
struggle  for  existence  and  derivation  from  the  lower  animals.     It  intro- 
duces us  first  to  an  ape,  akin,  perhaps,  to  the  modern  orang  or  gorilla,  but 
Unknown  to  us  yet  h}'  any  actual  remains.     This  creature,  after  living  for 
4in  indefinite  time  in  the  ri<:h  forests  of  the  Miocene  and  earlier  Pliocene 
periods,  wus  at  lei^gth  subjected  to  the  gradually  increasing  rigors  of  the 
Glacial  ag»'.    its  vegetable  foo<l  and  its  leafy  shelter  failed,  and  it  learned 
to  nestle  among  such  litter  as  it  could  collect  in  dens  and  caves,  and  to  seize 
and  dt^vour  such  weaker  aiumals  as  it  could  overtake  and  master.    At  the 
same  time  its  lower  extremities,  no  loiiger  used  for  climbing  trees,  but  for 
walking  on  the  groun<l,  gained  in  strength  and  size;   its  arms  diminished 
and,  its  development  to  maturity  being  delated  by  the  intensity  oi  the 
(Struggle  for  existence,  its  brain  enlarged;  it  became  more  cunning  and  sa- 
gacious, and  even  learned  to  use  weapons  of  wood  and  stone  to  destroy  its 
victims;   .so  it  grew  in*o  a  tierce  and  terrible  creature,  ''neither  beast  nor 
human,*'  combining  the  habits  of  a  bear  and  the  agility  of  a  monkey  with 
acme  glimmerings  of  the  cunning  and  resources  of  a  savage. 

When  the  Glacial  j»eriod  })assed  away  our  nameless  Simian  man,  or  man- 
like ape,  might  naturally  besuj)posed  to  revert  to  its  original  condition,  and 
to  establish  itself  as  of  old  in  the  new  forests  of  the  modern  ])eri'»d.  For 
Bome  unknown  reason,  however,  perhaps  because  it  had  gone  too  far  in  the 
path  of  improvement  to  be  able  to  turn  back,  the  reversiou  dvd  wvv^  \.^^ 
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place.  On  ilie  contrary,  the  ameliorated  circumBtanccfl  and  wider  ran] 
the  new  continents  enabled  it  still  further  to  improve;  ease  and  abund 
perfected  what  struggle  and  ]>rivation  had  begun  ;  it  added  toihenid< 
of  the  Glacial  period  ;  it  jiartod  with  its  shaggy  hair,  now  unnecessarj 
features  beranic  softer,  and  it  returned  to  vegetaVde  food.  Language?! 
up  from  the  attempt  to  articulate  natural  sounds;  tire  making  was  invi 
and  new  arts  arose.  At  length  the  spiritual  nature,  potentially  prci^ 
the  creature,  was  awakened  by  some  accesg  of  fear  or  some  grand  an 
rible  physical  ])hen(jmenon  ;  the  idea  of  a  higher  intelligence  was  s 
out,  and  the  descendant  of  the  a])es  became  a  superstitious  and  idcla 
ravage.' 

It  is  unnecessary  to  follow  the  quotation  any  further  to  show  Ik 
came  at  last  to  obtain  possession  of  religious  ideas,  since  the  stern  ar 
cxorable  logic  of  Spencer  leads  irresistibly  to  the  same  conclunion  j 
recent  declarations  of  Tyndall,  namel}- :  the  exclusion  of  a  knowla 
a  Creator  and  the  possibility  of  his  works;  and  hence  the  poor k 
would  waste  his  time  iii  elaborating  any  aystem  of  religion  or  reli 
faith. 

In  opposition  to  this  theory  of  the  origin  of  man,  the  following] 
are  urged : 

Urst, — There  is  nothing  in  the  science  of  natural  history  which 
to  sustain  the  idea  of  the  simpler  forms  of  life  continuing  to  progres 
change  into  the  more  comjjlcx  forms.  In  all  such  phj'sical  changes tlioc 
tions  of  Nature  uro  in  a  circle  ;  the  scc<l  chai  ges  into  a  plant,  a  shr 
tree;  tlu-  trvc  gives  otf  sihmI  and  s.  So  in  animal  life  ;  like  begets  likt 
no  am<nint  o\'  hybridizing  can  change  the  essential  characters  oftliop; 
stock  into  a  new  order  or  species.  In  this  view  such  naturalists  as  Pr 
sor  Kolliker  and  ^I.  Flouri  iis  concur,  ami  Pu'schel,  author  of  tlie  'i^c 
Man,"  clearly  demonstrates  that  among  the  sharply  defined  aiiiinall' 
any  abandonment  of  original  types  is  followed  by  the  complete  extiin 
of  the  family.  We  see  in  every  day  life  that  plants  and  animals  chai 
Irom  their  ordinary  forms  by  cultivation  an<l  hybridizing,  will  rotiii 
their  original  forms  when  negledeil  and  allowed  to  run  wild. 

Scconil. — The  the»)rv  ol  (.'reation  must  be  admitted  b\'  even  tllo^ee^ 
tionisls  who,  ior  the  origin  of  life  on  the  earth,  go  back  t>f  prolo]»la'iin. 
neres  and  Bathybius  to  the  meteoric  <lust  of  Sir  William  Thompson, 
process  of  life  must  commence  somewhere,  and  the  whole  theory  must 
at  last  up(»n  creative  force,  for  it  is  just  as  ditficult  to  account  for  theui 
of  the  most  intinitesimal  i»rotopIastic  germ  or  att>m  of  meteoric  a; 
any  oiic  of  the  complicated  organisms  of  higher  life. 

Third. — zVnimal  forms  running  back  to  the  Foraminifera  r'f  the  Pr: 
dial  ages,  the  Nautili  and  cuttle  fishes  of  the  Silurian,  the  Placoiil  fish 
the  Permian,  and  the  turtles  and  crocodiles  of  the  Cretaceous,  but 
particularly,  the  animals  known  to  be  identical  in  time  of  origin  with 
not  less  ihun  li,tU)U  years  ui^o^  have  come  down  to  us  without  inlerinin! 
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of  races  or  chanij^es  in  form  or  structure ;  and  the  longer  these  periods  of 
Bei)arate  parallelism  have  existed,  the  worse  for  the  evolutionists. 

Fourth, — The  assumed  connection  between  the  Anthropoid  apes  and  man 
has  never  been  proven  by  the  discovery  of  any  intermediate  link  either  in 
the  near  or  remote  past  by  the  keenest  scented  evolutionist  or  student  of 
Pahuontology.  Agassiz,  Mivart  and  Verchow  agree  that  no  links  do  now 
or  ever  did  exist  between  man  and  apes,  while  Agassiz  sustains  Wallace  in 
tho  opinion  that  a  special  creative  act  of  the  Deity  was  required  for  the 
development  of  man.  It  might  also  be  urged  here  that  an  "intrusive  inter- 
ference*' on  the  part  of  Deity  in  creating  man,  and  simply  evolving  the'other 
animals  from  each  other,  is  far  more  inconsistent  with  a  philosophical  view 
of  the  origin  of  life  than  a  steadfast  and  unvarying  adherence  to  "natural 
law  ;  "  hence  if  it  be  admitted  that  such  an  exception  ever  was  made,  tho 
creative  theory  is  best  suited  to  philosophical  thinkers.    ''Aut  omnis  aut 

Zoologically  speaking,  the  apes  are  no  nearer  man  than  several  other 
Bpccies  of  animals,  unlike  in  form,  either  mentally  or  physically,  since  they 
do  not  belong  to  the  same  genus,  family  or  order.  Physically,  if  any  con- 
nection could  be  found  to  exist,  it  would  probably  be  directly  opposite  to 
that  claimed  by  the  evolutionists,  since  in  their  natural  condition  apes  are 
by  far  fitter  for  the  struggle  for  life,  whether  in  resisting  the  attacks  of 
other  animals  or  in  withstanding  the  vicissitudes  of  climate  and  weather. 
Besides  this,  anatomically  speaking,  apes  differ  more  or  less  essentially  from 
man  in  their  brains,  skins,  skeletons  and  teeth,  and  the  adaptation  of  those 
various  parts  to  the  necessities  of  each  animal.  In  regard  to  their  brains, 
which  differ  very  widelj'  in  size  from  that  of  man,  it  is  only  necessary  to 
say  that  while  the  brain  of  an  ordinary  white  man  measures  about  00  cubic 
inches,  that  of  the  Negro  85,  that  of  the  lowest  order  of  men  as  much  as 
68,  and  that  of  the  smallest  adult  human  being  known,  a  female  Jlottentot 
idiot,  62i  cubic  inches,  that  of  the  largest  gorilla  is  only  32  cubic  inches  in 
capacity.  Besides  this,  the  difference  between  the  brains  of  men  and  apes 
is  most  marked  in  the^number  of  secondary  convolutions,  which  are  devel- 
oped in  a  different  order,  i.  e.,  those  which  appear  first  in  man  ap])ear  last 
in  tlie  ape.  If  the  development  of  brain  is  arrested  in  a  child,  causing 
idiocy,  the  resemblance  to  that  of  the  ape  is  less  rather  than  more  striking- 
than  if  the  child's  brain  had  become  fully  developed. 

M.  Quatrofages  concludes  an  exhaustive  argument  on  this  subject,  in 
which  he  has  summed  up  the  contents  of  a  number  of  contemporary  works, 
as  follows:  "With  regard  to  the  Simial  origin  of  man,  it  is  nothing  but 
pure  h3'pothe8is,  or  rather,  nothing  but  a  mere  Jet/  d' esprit  which  everything 
proves  utterly  baseless,  and  in  favor  of  which  no  solid  fact  has  as  yet  been 
appealed  to." 

The  very  oldest  human  skulls  ever  found  showed  a  brain  capacity  of  75 
inches,  and  a  shape  almost  entirely  similar  to  that  of  the  existing  Caucasian 
species;  so  that  there  is  no  evidence  from  tho  very  remotest  period  of  maa'*^^ 
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life  on  the  earth  that  his  brain  ever  approximated  in  size  that  of  the 
key  ;  nor  even,  so  far  as  brain  capacity  is  concerned,  that  recent  mai 
l)ecn  developed  or  evolved  from  the  prehistoric  man.  In  fact,  Dr.  I 
President  of  the  French  Association  at  the  recent  meeting  at  Havre, 
address  on  the  "Human  Fossil  Races  of  Western  Europe,"  declared il 
the  throe  distinct  races  of  prehistoric  men,  the  last  or  latest  known, 
the  race  of  Furfooz,  was  not  equal  in  point  of  intelligence  to  their  ini 
ate  predecessors.  All  these  things  render  it  extremely  improbable, at 
that  the  human  brain  was  developed  by  natural  selection  from  thai 
ape  or  any  of  the  lower  animals. 

Still  further,  apes  not  only  fall  below  man  in  mental  power,  but 
Beveral  other  animals  which  are  never  b}'  the  wildest  stretch  of  theii 
ation  associated  with  him,  such  as  the  dog  and  horse,  both  of  which  s 
the  highest  apes  in  intelligence  and  adaptability  to  surrounding  con< 
and  none  of  which  could,  under  any  stress  of  external  circumstancei 
the  natural  line  of  development  and  put  on  clothing  to  protect  thei 
against  cold,  manufacture  arms  to  defend  themselves,  or  make  tht 
by  cooking,  more  digestible  and  acceptable  ;  while  on  the  other  ha 
very  certain  that  man  cannot  attain  the  opposite  of  these  things  by 
selection  or  evolution.  Finally,  man  is  separated  from  the  most  (U 
of  apes  by  faculties  of  mind,  such  as  conceptions  of  good  and  evil,  ri 
wrong,  beauty  and  taste  for  art,  reverence  for  his  Maker,  and  lastl 
of  happiness  in  the  future  life,  none  of  which  can  be  experience- 
most  exalted  brutes.  As  M.  (^uatrofages  says,  ''It  is  not  by  his  b 
man  has  ac(juired  thnt  empire  that  lie  })Ossesses,  but  he  owes  it  to 
ligence,  of  like  nature,  but  immensely  superior  to  that  of  animuls. 

Coming  at  last  to  the  question  of  creation  or  evolution,  we  tii 
fore  observe<l,  a  point  blank  irreconcileability.    There  is  noconipr 
the  part  of  the  evolutionists.    They  deny  in  a  breath  both  crea 
God.    Spencer  and  Tyndall  do  so  without  hesitation,  and  Draper  I 
recognizes  the  superiority  of  the  Law  Maker  to  the  natural  law 
established.    To  show  how  the  least  atheistieal  of  them  talks,  I  \ 
a  few  lines  from  Drai)er,  who  delivered  an  address  on  the  subjeet  « 
tion  before  the  Unitarian  ministers,  at  their  Institute  in  Sprin»j:fie 
last  month,    lie  says:  ''The  hypothesis  of  evolution  asserts  thai 
or  a  few  organisms  all  these  that  wo  see  have  been  derived  by  a  j 
evolving  or  dovelo])ment.    Jt  will  not  admit  that  there  has  been  a 
vention  of  divine  })0wer.''   -'The  hypothesis  of  creation  asserts 
mighty'  God  called  into  su(Men  existenee,  according  to  His  go«»d 
the  different  types  of  life  that  we  see."  ''Creation  reposes  on  the  : 
act  of  God  ;  evolution  on  the  universal  reign  of  law."  ''As  to  the 
organisms,  it  (evolution)  withholds  for  the  present  any  detinite  ex 
There  are,  however,  many  naturalists  who  incline  to  believe  in  spo 
generation."    Speaking  of  Newton's  Prlncipia^  he  says,  "  it  gave  \ 
>le  reasons  that  Kepler's  laws  are  a  mathematical  necessity.    For  t 
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vi<loiicc  it  substitutiMl  me(;hanical  force,  and  thus  the  TQ\gn  of  Law,. 
:ri*at  ortHcntial  to  the  theory  of  Evolution,  was  solidly  established.*'' 
iii^  of  the  various  stages  of  embryonic  life,  from  the  simple  cell  to  the 
loveloped  individual,  he  says,  "common  sense  revolts  against  the  idea 
lesc  transformations  are  in  the  individual  due  to  divine  intervention, 
it,  as  in  the  case  of  the  earth,  they  must  be  due  to  natural  law.'^ 
,  ho  says,  ^'Nature  never  selects,  never  accepts  or  rejects ;  knows  noth- 
KHit  (liilics,  nothing  about  fitness  or  unfitness.    Nature  simply  obeya. 

Again  when  speaking  of  the  genealogy  of  organisms,  he  says,  the 
.ion  of  law  is  everywhere  manifest.  The  capricious  intrusion  of  a 
latural  agency  has  never  yet  occurred."  And  yet  after  all  this  appa- 
L'xclusion  of  a  creator,  we  are  asked  to  believe  that  the  effect  of  the 
lion  theory  upon  us  is  to  make  our  "concej)tions  of  the  unchangeable 
SOS,  the  awful  majesty  of  the  Supreme  being  more  vivid."  This  may 
un  to  philosophic  scientists,  but  not  to  the  ordinary  reader, 
)\v,  in  brief  reply  to  Draper,  those  who  oppose  the  Evolution  theory 
siiy  is  creation  necessarily  ^^suddenT'  Upon  referring  to  the  first 
er  of  Gonesis  wo  find  the  word  **create"  applied  to  only  three  acts, 
ly  :  The  creation  of  the  Heavens  and  the  earth,  the  creation  of  great 
•s,  and  the  creation  of  man  in  the  image  of  his  maker.  In  all  other 
ho  subordinate  words  **form,"  "make"  and  "build"  are  used.  Now  ia 
anything  which  necessarily  implies  suddenness  of  action  in  the  words 
ho  beginning  God  created  the  Heaven  and  the  earth  ?"  Who  can  tell 
ong  a  j)eriod  the  expression  "in  the  beginning"  covers?  No  theolo- 
f)f  the  present  day  undertakes  for  a  moment  to  establish  as  a  fact  that 
tlio  aot  of  creating  the  Heavens  and  the  earth  was  instantaneous,  but 
y  lliat  it  was  doarly  and  purely  an  act  of  creation,  and  not  of  forming 
king  or  building  up  from  materials  already  created.  The  word  defined 
to,"  according  to  Bishop  Ely,  one  of  the  most  eminent  of  Hebrew  schol- 
is  "evidently  the  common  word  for  a  true  and  original  creation,  and 
is  no  other  word  in  Hebrew  which  can  express  that  thought." 
ho  asserts,  as  Mr.  Draper  assumes,  that  "Almighty  God  called  into 
Ml  oxistonce  the  diflorent  typos  of  life  that  we  see?"  No  theologian 
ivo  know  of  claims  either  suddenness  of  call  into  existence  or  that  all 
itforont  types  of  life  that  we  see  were  called  into  existence  at  the  same 
but  simply  that  God  created  them  in  his  own  time,  at  such  periods  as 
lought  proper  and  wisest,  and  under  such  laws  as  he  in  his  infinite 
)m  OS tabli shod. 

arthor,  we  claim  that  the  whole  theory  of  Evolution  depends  at  last 
the  creative  power  of  God,  because  even  Darwin  had  to  start  with  one 
>ro  organisms  which  were  already  created,  and  evolved  all  the  rest  from 
,  wiiilo  the  most  earnest  advocates  of  spontaneous  generation  have  so 
bsoiutoly  failed  to  satisfy  even  such  willing,  but  fair-minded,  atheists 
ndall,  that  any  living  organism  can  bo  produced  spontaneously, 
he  attributing  of  the  succession  of  life  and  the  development  of  species 
nuously  from  the  simpler  to  the  more  complex  forms^  fcoiw  ^^^V^- 
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pInsniA.  tlirouirh  tlic  invcrte]»rati's  to  the  vertebrates,  and  finally  to  man 
himsi'lf;  tlio  attribiitiiiir  of  these  rtupposed  processes  to  what  Prof.  DrapW' 
cuIIh  "natural  law,  "  a  i)roeess  of  ovolviiiir  or  development/' the -univorail' 
reign  of  law,"  and  the  rejection  of  "divine  intervention"  and  the  intni«i«^ 
of  "HUpi'rnaiiiral  interferein-c  "  as  revollintfto  common  sense,  and  afterwardi 
the  adnlis^i<>n  that  ali  these  thinirs  manifest  the  ** unchani^eable  purposesof 
the  supreme  heing."  seem  to  my  mind  a  manner  of  stating  the  casie  nil-' 
worthy  of  so  powerful  a  thinker.  To  deny  in  one  sentence  the  divine  inte^^ 
vention,  and  to  call  the  active  exercise  of  his  power  in  the  processw  of 
Nature  capricious  intrusion,"  and  in  the  next  to  make  so  broad  an  admi«« 
sion  of  the  manifestation  of  his  unchangeable  purposes,  is  todostroytW 
effect  ot  all  Draper  has  said,  and  to  convict  him  of  reasoning  in  a  circle. 
Spencer  and  Tyndall  do  not  thus  stultify  themseles  by  appearing  to  place 
God  in  a  subordinate  position  to  the  laws  he  has  made.  The}'  boldly  ad- 
here to  theii  premises  and  follow  them  to  their  logical  conclusions,  that 
there  was  no  creation,  that  there  is  no  God,  but  that  every  step  in  theph^ 
nomena  (»f  life  can  be  accounted  for  without  invoking  the  supernatural,  and 
that  even  the  genesis  and  development  of  man's  moral  nskXure  are  solelf^' 
attributable  to  the  interaction  of  social  forces. 

In  su]>port  of  the  Creation  theory-  we  must  call  attention  to  the  sudden 
and  most  remarkable  increase  of  animal  forms  in  that  part  of  the  Tertiary 
age  known  as  the  Miocene  period,  as  it  is  impossible  for  the  nece8"^rily b1o»^ 
development  of  evolution  to  have  accomplished  it.     The  few  nammals ' 
found  in  the  beds  of  the  ]>revious  or  Eocene  period  are  comparatively  no* 
notictabie,  but  when  we  turn  the  corner,  as  Prof.  Williamson  say?,  -'it  1 
appears  a^*  if  some  grt'at  iiiMiri'  ian  had  waved  his  wand  and  in  res}n>nseto 
the  nmi^ie  snnunons.  lite  of  tlie  most  varie<l  character  and  in  forms  most  ■ 
dissimilar  to  what  iiiiiHe«liati'l y  preeetled.  (lash  into  existence,''  and  a«  he 
f  urther  says,  "this  uiii*x])Iained  niiti»urst  of  new  life  demands  the  rec<;\:ifi)ition  j 
oi  sonu-  I'aetor  imt  hitherto  admitted  inl(>  the  ealeulalions  of  the  evoUili<>n:st  i 
school."' 

()ne  of  the  most  striking  jtmofs  of  the  truth  and  correetness  of  the  Evo- 
lution theory  is  claimed  to  have  l)een  rec<'ntly  perfected  by  the  diseovoryof 
the  remains  of  the  Hohi|>|Mis  in  the  lowt-st  Koeene  of  the  Tertiary  deposits 
of  Western  Kan>as,  by  the  celebrated  American  natural i.-^t,  ProfesHor  0.  0. 
Marsh.  This  Kohij»pus  is  claimed  as  the  oriirinal  progenitor  of  the  modern 
lK>r>e,  liaviiig  four  com]>lete  toes  and  a  rudiment  of  the  fifth  on  the  front 
feet  and  lliree  iK-hind.  In  size  not  exceeding  a  lox.  and  with  44  teeth,  this 
horse,  iin}»erfect  as  he  is,  holds  the  place  of  the  apex  of  the  Pyramid  of  Ev'> 
lution,  the  crowning  glory  of  the  series  which  terminates  in  a  domt'^siic 
animal  so  indisju'nsable  to  man  that  thest.^  same  evolutionists  account  for 
man's  earlier  absence  in  different  portions  ot  the  earth  by  the  absoncO'^f 
the  horsi'.  Is  it  not  strange  that  we  tind  no  evidences  in  ancient  or  modem 
times  that  our  progenitors,  the  apes,  ever  made  any  use  of  this  indispensable 
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he  next  higher  roprosentativo  of  the  horse  is  found  in  the  more  recent 
110,  and  has  lost  the  rudimentary  toe  of  the  front  foot,  and  has  also 
ed  a  change  of  teeth.  This  link,  which  is  called  Orohippus,  is  but  little 
r  than  Eohippus,  and  shows  a  greater  though  still  distant  resemblance 

0  modern  horse. 

oar  the  base  of  the  Miocene  a  third  closely  allied  genus  named  the 
hippus  is  found,  which  is  about  as  large  as  a  sheep  and  one  stage  nearer 
orso,  having  but  three  toes  and  a  rudimentary  splint  on  the  fore  foot, 
he  tooth  are  still  changing. 

1  tho  upper  Miocene  a  fourth  form  is  found,  the  Miohippus,  which  is 
r  than  its  predecessor  and  has  its  three  toes  more  nearly  of  a  size, 
(jniing  to  the  lower  Pliocene,  we  find  the  next  step  represented  by  tho 
>hippus,  which  is  yet  more  equine  and  grew  to  be  as  large  as  an  ass. 
retaining  the  three  toes,  it  differs  from  the  others  in  having  only  the 
lo  one  long  enough  to  reach  the  ground,  similarly  to  the  Ilipparion  of 
pc.  Still  ascending  in  the  Pliocene,  we  find  the  Pliohippus,  which  is 
ist  in  the  series  before  reaching  the  true  horse,  having  lost  the  outside 
and  become  in  other  respects  equine.  In  the  upper  Pliocene  we  find 
IS  himself  which  roamed  in  the  Post  Tertiary  period  over  both  Americas, 
his  sooms,  in  its  general  aspects,  a  very  complete  and  satisfactory  gen- 
y,  and  it  has  proved  so  to  Professors  Marsh  and  Iluxloy,  the  latter  of 
1  was  especially  gratified  and  delighted  upon  first  seeing  Prof.  Marsh's 
mens  at  New  Haven.  But  when  it  comes  to  be  subjected  to  tho  critical 
of  Evolution  and  Natural  Selection  themselves  wo  find  many  links 
ing;  when  we  scrutinize  these  alleged  continuous  changes  from  the 
Lood  Eohippus  to  the  one- toed  horse  of  the  present  day  and  ask  in  what 
ct  was  tho  animal  benefitted  by  the  changes,  and  where  is  that  gradual 
ition  which  the  necessities  of  each  individual  demanded  in  his  own 
»n,  the  answer  still  comes,  not  fully  accounted  for  !  We  lack  proof  that 
digital  reduction  was  caused  by  the  peculiar  manner  in  which  tho 
unical  strain  operated  upon  the  foot  of  the  horse,  as  is  claimed  by  Prof, 
r,  in  a  recent  article  written  for  the  American  Naturalist j\Sin:txu»o  other 
als,  as  the  elephant  and  ox,  using  their  feet  in  the  same  manner  and 
ibly  dating  back  as  far  in  tho  history  of  the  earth  as  the  horse,  have 
etively  five  and  two  toes.  We  also  lack  proof  that  the  original  four- 
Eohippus  was  descended  or  evolved  from  any  previous  animal.  As 
^larsh  says  himself  that  he  can  offer  no  better  illustration  of  the  pro- 
in  vertebrate  palaeontology  than  this,  we  may  hold  it  up  as  tho  best 

•nstration  of  their  theory  that  tho  evolutionists  have  yet  found,  and  ask 
conclusive  it  is  and  how  imperfect  it  is  ? 

er  contra^  I  will  quote  a  few  lines  from  Clarence  King,  who  has  ex- 
d  the  Tertiary  formations  of  Western  America  with  the  same  zeal  and 
?8tuess,  and  the  same  scientific  care  and  philosophical  spirit  as  Profes- 
Larsh.  He  says:  "Those  two  authorities  (Huxley  and  Marsh),  whoso 
ledge  we  may  not  dispute,  assert  that  the  American  genealogy  of  tho 


592 


SOME  OBJECTIONS  TO  THE  EVOLUTION  THEORY. 


horse  is  the  most  perfect  demonstrative  proof  of  derivative  genwiiert 
presented.     Descent  they  consider  proved,  but  the  fossil  jaws  treuttoly  ' 
silent  as  to  wliat  the  cause  of  the  Evolution  may  have  been,   I  hareBtixM 
the  country  from  which  these  bones  came,  and  am  able  to  make  thignf^ 
gestive  geological  commentary:    Between  the  two  successive  forms  of  ill 
horse  there  was  a  catastrophe  which  seriously  altered  the  climate  and  coi- 
figuration  of  the  whole  region  in  which  these  animals  lived.    Huxleyyl  ' 
Marsh  assert  that  the  bones  prove  descent.    My  own  work  proves  tU 
each  new  modification  succeeded  a  catastrophe.    And  the  almost  aoiw 
sality  of  such  coincidences  is,  to  m}-  mind,  warrant  for  the  anticipation  tkl  J 
not  very  far  in  the  future  it  may  be  seen  that  the  Evolution  of  environmi^  / 
has  been  the  major  cause  of  the  evolution  of  life  ;   that  a  mere  Malthimi 
struggle  was  not  the  author  and  finisher  of  evolution,  but  that  He  wb 
brought  to  bear  that  mysterious  energy  we  call  life  upon  primeval  mstw; 
bestowed  at  the  same  time  a  power  of  development  by  change;  arrangii| 
that  the  inter-action  of  energy  and  matter,  which  make  up  the  environweil,  ' 
should  fn)m  time  to  time  burst  in  upon  the  current  of  life  and  sweep  it «■ 
ward  and  upward  to  even  better  and  higher  manifestations.   Moments  J 
great  catastrophe,  thus  translated  into  the  language  of  life,  become  raomcBliI 
of  creation,  when  out  of  j^lastic  organism,  something  nearer  and  nobleriil 
called  into  life."  I 
Now,  lot  us  see  how  the  advocates  of  Evolution  agree  among  themBelTeil 
Mr.  Chirence  King,  who  is  referred  to  above  as  the  latest  advocate  and  ^  I 
viver  of  the  catnstnjphic  nu'ans  of  accounting  tor  missing  links  in '.lii  I 
chain,  thus  speaks  of  Mr.  J)ar\vin's  tlieories:    '"'Whatever  chan<^e  ta^^M 
place  by  Xatural  Selection  in  unil'ormitarian  ages,  according  to  Ihrv''!^  1 
advances  by  spontaneous,  airnloss  sporting,  and  the  survival  of  thofie varie- 
ties best  adapted  to  surrounding  conditions,  and  of  these  conditions  tV. 
biologic^il  relations  are  by  far  the  most  important  of  all.     By  thai  meaii> 
and  that  alone,  it  is  asserted,  species  came  into  existence,  and  infereiuiuiiy. 
all  the  other  forms,  from  first  to^last.    This  is  the  gospel  of  rhana  Hav- 
ing thus  given  his  opinion  of  the  Natural  Selection  theory,  he  proceed- v 
give  his  own  view  of  the  continuity  of  life  through  and  beyond  one  ot  Hi- 
catastroj)hes  in  Nature,  thus  :      When  catastrophic  change  (as  tor  in^ta>: 
from  the  Paheozoic  to  the  Mesozoic  period)  burst  in  upon  the  ages  of  \u 
formity  and  sounded  in  the  ears  of  every  living  thing  the  words  nbaii; 
or  die,'  plasticity  became  the  sole  principle  of  salvation.    Plasticity,  tliC 
is  that  quality  which,  in  suddenly  enforced  physical  change,  is  Mie  kov 
survival  and  prosperity.    And  the  survival  of  the  plastic,  that  is.  of  I 
rapidly  and  healthily  modifiable,  during  periods  when  terrestrial  revoluli* 
offers  to  species  the  rigorous  dilemma  of  prodigious  change  or  certa 
death,  is  a  widely  dilterent  principle  from  the  survival  of  the  fittest  in 
general  biological  battle  during  terrestrial  uniformity.    In  one  case  it  i?*  i 
accommodation  between  the  individual  organism  and  inorganic  environmei 
in  which  the  most  yielding  arid  plastic  lives.    In  the  other  it  is  a  Maliliu^i; 
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3oath -struggle  in  which  only  the  victor  survives.  "  *      *  **At 

Llie  oikI  of  an  intiTval  of  acceK* rated  change  only  the  most  plnsjtic  would 
b^u,V(?  <leviated  frcmi  their  late  forms  and  reached  the  poirit  of  successful 
-xduptation.  which  is  survived  in  health." 

XVot*.  (';>i)e  diflVrs  from  King  altogether,  rejecting  his  theory  that  catas- 
:-r<jphif  disturhances  produce  great  destruction  and  re-inlroduction  of  life, 
^Uti  aiKttrihcs  th«»  sudden  appciiran<M'  of  new  epccies  wh(Wly  to  migration. 

1  have  also  been  informed  hy  a  most  reliable  genth?man  that  one  of  the 
•^'^OMt  <iistinguislKMl  geologists  of  the  west,  who  has  been  a.-sociatc^d  with  Prof. 

ui-nIi  in  most,  if  not.  all,  of  his  explorations  among  the  fossil  remains  of 
Iv.jhih;4s  and  Colorado,  not  only  refuses  to  a<-<'epL  the  Evnintion  theory,  but 
the  contrary  claims  to  have  found  many  facts  that  convince  him  that  it 
*  Uiitonable.  Thus  we  tind  that  the  evolutionists  themselves  eannot  har- 
^y^^uij^ii  even  in  their  theories,  allhoiig!;  necessarily  bused  upon  the  same 
•iic-tn,  and  that  those  who  labor  v.  ith  them  sometimes  fail  to  agree  with  them  ; 
^'*^<^»JC'e,  we  again  eondude  that  the  natural  laws  of  proixression  ottered  us 
it  s^uhslitute  I'or  creation  are  by  no  means  so  cleiir  that  one  who  runs  may 
•"^Utl  .       least  all  may  not  reati  alike. 

I    have  now  gone  j)retty  much  over  the  whole  >ubjcct.  and  while  I  have 
^*^^ttod  much  that  miirht  have  been  said.  I  feel  that  in  view  of  the  admis- 
of  the  imperiections  an<l  the  incompleteness*  ot  the  tln'ory  of  Evolution 
3!*  Huxley.  Darwin.  iMarsh  and  others,  and  iheir  hopeful  n'lianee  upon  the 
^"^'leopmentH  of  science  in  the  future  foi-  ils  ]^er^ection.  w«»  m:iv  rest  our  case 
^*^t'c  until  the  objection.^  pointed  out  have  1m  en  nu  t,  and  also  rely  upon  the 
T^^'Ovidences  of  God,  ex]dained  by  the  un<iuestional4<?  proofs  obtained  b}' 
*  ^^"^ partial  scientific  research,  tor  enlightenment  as  to  his  inscrutable  acts  in 
past,  as  well  as  his  ;inchangeable  purposes  for  the  future. 


MEDICINE  AND  HYGIENE. 


NEAR  SIGHTEDNESS  IN  SCHOOL  CHILDREN. 
»V  PROF.  J.  M.  (J  KEEN  WOOD,  KANSAS  CITY,  MO. 

Of  late  years  scientific  research  in  the  various  departments  of  human 
thought  has  set  in  motion  a  mode  of  mental  activity  that  makes  free  to 
question  all  phenomena  whether  physical  or  material.  It  was  in  this  spirit 
of  inquiry  that  Prof.  Dondcrs,  some  thirteen  years  ago,  made  a  statement 
which  has  since  attracted  considerable  attention  in  Europe  and  also  in 
America.  He  was  of  the  opinion  that  if  a  definite  number  of  students. 
nay,  of  a  university,  should  have  their  eyes  examined  at  regular  intervals 
during  their  coarse,  the  statistics  thus  obtained  would  indicate  astoiL- 
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irtliiiifr  ivsults  ill  repml  to  the  witle  sprejul  prev:ilcnfo  of  near  »ightcdDeil 
iimoij^  siu-li  u  cla^.s  of  persons. 

Tlic  oKjiH't  of  this  essay  is  to  Irare  briefly  tlie  re?*ults  of  some  ob^iri- 
tions  nunie  t«)  test  Prof.  Ponders' statement :  seeondly,  to  jjivc  a  brief  M- 
euunt  of  tlie  eaust'S  i)f  near  si^litedness  and  the  reine<lies  tliereforn» advo- 
cated by  others;  and  lastly,  to  present  sueh  opinions  a**  I  have  formed ii 
regard  to  this  disease  of  the  human  «»yi'. 

These  divisions,  fov  ennvenience,  will  be  diseiis^ed  in  the  order  entt- 
merated. 

Twt)  years  afler  Prof.  I)onders  made  his  statement.  Dr.  Cohn,  of  Br» 
lull,  publislied  the  results  <if  the  examination  uS  thirty-three  schools,  i^ 
eluilinix  the  university.  The  examinatit>n  embriired  UM»JO  pupiU,  l.OWll 
whoii.  Were  near  si^iited,  anii  only  2S  of  them  had  near  siirhtifd  parerb. 
Only  one  in  twenty  tive  of  the  ehihlnm  the  tirst  half  y<'ar  in  S'  li-*"!  wa? 
found  to  ))e  alllit'ted.  The  examination  was  conHneil  to  biennial  irradef 
ami  extemled  over  a  period  (»f  fourteen  years  nf  seliool  lite.  Tiio  lon^'er 
the  j»upils  iiad  l)een  in  attendanee  the  greater  the  prreentai^e  of  inrrew 
and  of  tho>e  having  been  in  the  sehool  fourteen  years,  (i;>JI  per  eeiit.  wew 
iioar  si^^^hted. 

Reeently  l>rs.  Lorini^  and  Derby  examined  2.2t>r>  pupils  in  the  cifr 
schools  of  New  York.  The  i)r<i]K)rtion  of  natural  >haped  eyes  anionir Ifc* 
ehildren  between  six  and  seven  years  of  a»^e  wa^  S7  per  cent,  and  of  thwe 
twenty  to  I we!itv-oni»,  til  j)er  rent.  In  St.  l\'tri'>biirLf.  ]>i]pils  of  tlii'Sitnie 
ui^es  in  M.  linol  as  the  Ameriran  ehildreii  were  toiiiid  in  the  first  la l-^-C 
pi.  r  rent.,  and  l.'i  \n'V  ei'iit.  in  the  laller.  The  permilaire  in  the  Jvi»iiiir"='"'"n.' 
.■^»•hools  ill  the  eurri-^pnndi nir  rla>?»es  was  11.1  in  t  In-  foriner  Mini  i^iiii'!" 
1 1. 1'  latler  t«'       \wv  cviil. 

In  the  ri»ile:^r  of  ihi-  riry  "t  Ni'W  V(.n'k.  H>  >tiil<iii«»  wrr.- i-.\:i!:.i!fJ , 
a'nl  iIk-  I'i'IIiju  :  ni,^  ri>nlt>  ri  pDi'tfl  :  1  ntrMdm-l  nry  ^-hi-s.  "J'^  p'V  <•■!;'..:  i:'--- 
!in  ii.  to  :  '^.tph-iin-n-i-.  ;;."):  ;.iiii.»r.  ,').>:  and  M-nior  M  |»s-r '-i'MI. 

An  i'xaiiiin:ili«)i)  »>f  ilni»  -.iinK  rii-  in  ilu*  l^r-HiUIyi!  P.>:yi-  .-iu.i--  >■':  "' 
sln>wrd  1    per  ci'iil.  in  tin'  :i'Mdt'mi«'  and  J-^  per  •■.■ni.  in  th  ' 
)»:■  rt  nu'iii . 

Tio'i'i"  WfiT         piipiN  i'xa  111  iiini   in  ihi-  <  i  mi  n  n.at  i  jtiibli«*  -ill"'!*- 
ih..- dist  rirl  M'lh»ois  Icii  ]m'?"  <-.'i> t .         ■  J".'. I'h! ; M  1.  ii;         i k'h  i  nirdiaif 
loM'tei-n  piT  ei-nl  ;  and         U'.-n  juT  c.-hl.  in  tlu-  lii_rh  and  !!■  mmiki!  >■■!'.•>  > 

Last  Fi:l»riiary,  l)r.  Lncirii  11"W  v.  as  ap;»' =mi : '-d  i •  •  i-va m; n»' aii'.i  rcl"'^ 

ilu'  pnbiir  >rli«M)U  uf  iliillal".  wliii  li  In'  i  in  tin-  i- 'I !- iwi n:r  ^farrli.  1*" 
II*  '.v  i'.\ainiin.'d  ihr  I'Vi-*^  '»!  l.O'i:*,  j.uj)il->-  ]"T  ••riil.ln'  ri'jmrl.-i  ''^ 
*^i:;lilvd  iunl  \1  prr  >iirliti'd.     No  jsjipils  six  yc:'r«»  •■'•1    i- I 'ii'i  | 

ha-i  dilr<  livr  ryes:  but  ai  M-vi-n  in"  touinl  ■')  ju  r  .-.■nl  ^  iirhiiiid  ai  '■'-■V'-  \ 
11  juT  criil.:  at  thirteen.  l:»  jur  rvnl.:  al  i-i -jli I .       jtii'  ' 

r  twenty.  D  per  riMil. 

.Vll  iA  tiu'  fiMiditioiis  ul  this  LXaiuintiliDii  wei'e  rari-fully  in >i«.''i.  .-ii.  i  ■■••.■ 
be  elassiru-il  midor  tlie  foUuw  iii:^  sub-divi>i*)ns  :     1.  Tiu-  pri'ei>e ■■" 
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le  pupil's  vision.  2.  The  position  of  the  body.  3.  Illumination  of  the 
>1  room.  4.  Kelaxation  of  the  eyes  or  body  for  long  or  short  intervals. 
3gienie  conditions. 

^  the  city  of  New  York  the  percentage  of  the  children  was  recorded 
regard  to  nationality.  The  nationalities  represented — German,  Amer- 
and  Irish,  and  with  the  following  results,  viz  :  German,  24  per  cent., 

rican,  \9  per  cent.,  and  Irish  14  per  cent. 

►  r.  FoU  r  A.  C?iilan  examined  457  ^colored  pupils  in  schools  Thre  -  and 
'  <>f  the  city  of  New  York,  and  found  but  2.6  per  cent,  of  the  pupils 

sighted,  although  their  ages  were  from  five  to  nineteen, 
be  first  and  second  divisions  may  be  condensed  into  the  following:  ex- 

from  the  November  number  of  the  Popular  Science  Monthly: 
licauming  now  the  coLsideration  of  near  sight,  wo  proceed  to  suggest 

of  its  principal  causes,  as  follows: 
.  Too  early  use  by  school  children  of  books,  slates  and  writing  paper, 
>py -books,  when  black-boards  and  models  would  be  better.  Type  and 
>t  letters  and  figures  and  their  primary  combinations,  at  least,  should 
?r  be  taught  from  books,  but  from  large  and  perfectly  Armed  models, 
ted  on  cards  and  hung  on  the  wall.  When  the  eye  and  the  memory 
nifficiently  trained  to  easily  recognize  and  name  each  letter  and  figure 
ght,  and  when  some  knowledge  has  been  gained  of  the  power  of  let- 
and  figures  in  combination,  then  the  same  forms  in  books  will  be  at 
'  familiar  as  old  acquaintances,  and  ma}'  be  studied  without  straining 
^ight.  To  train  the  hand  without  straining  the  f'ight  presents  a  great 
tieal  difiiculty.  In  the  large  schools,  of  course,  all  the  children  can  not 
)  the  black-board  ;  but  a  considerable  practice  in  drawing  large  lines 
simple  objects  on  good  sized  slates,  in  a  sort  of  free-hand  stj'le,  should 
ede  the  formation  of  letters  and  figures,  and  when  these  are  begun 
'  should  be  made  of  generous  size.  A  correct  position,  meanwhile, 
lid  bean  imperative  requirement;  and,  until  it  becomes  habitual  and 
,  good  work  should  be  held  to  be  of  secondary  importance.  Hard 
-|>ei»eils  and  greasy  slate  surfaces  should  not  be  permitted  ;  both  should 
iibject  to  systematic  inspection. 

;.  Ignorance  or  laxity  on  the  part  of  parents  and  primary  teachers  in 
iiitting  faulty  ])ositions  of  the  head,  body  and  book  during  reading, 
y  and  writing,  and  in  not  seeking  early  to  secure  the  intelligent  co-op- 
i(»n  of  the  pupil  by  simple  and  appropriate  physiological  instruction. 
.  A  prolonged  and  steady  looking  at  an  object  or  at  objects  near  the 
though  at  proper  distance,  without  rest  or  frequent  change  of  the  vis- 
focus,  as  in  long  and  absorbed  novel  reading,  intense  study,  or  nersist- 
diligence  in  needlework. 

I.  The  practice  of  reading  or  otherwise  using  the  sight  at  too  short 
^e.  This  results  in  part  from  insufficient  light,  or  from  its  faulty  direc- 
,  so  that  the  hand  or  body  throws  a  shadow  on  the  page ,  or  so  that  the 
ct  rays  fall  upon  the  eye,  causing  undue  contraction  of  the  pupil,  while 
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the  pii'j^o  is  in  ihc  shadow.  It  results  also  from  improperly  gradwl  dwki 
from  small  ami  poor  typo  ami  inferior  prinliog-iiik.  and  from  faulty  color 
and  quality  ot'  printini;  paj)er :  also  from  pale  writing-ink — pale  whec 
used — and  I'mm  the  substitution  oi  the  lead  ])encil  for  the  pen,  CBpomllj 
in  the  eveninir. 

5.  A  or  forward  p<.>Nition  of  the  hea<l  too  lon;^  maintained  or  fre- 

quently rop":iti'd,  ?md  hccorning  a  habit.  This  results  from  reading  or 
studyi:i:r  wiih  the  ho  Jc 'm  tin-  Im|)  and  un  the  use  of  dcr^ks  noi  graded  lu 
the  iiei^ciit  tlio  j>u|»ii.  l)r.  lluwf  reports  pupils  var^'in^  eighteen  inche? 
in  heiirht  sc  aled  at  the  same  ;^ratle  of  desks.  The  distance  of  the  eye  frfua 
thi^  pa^^i^  should  not  be  less  than  twelve  nor  more  than  eighteen  iiiehts, 
Ilavinic  tin-  dt»^ks  st't  too  tar  tvom  the  seats  also  induces  this  faulty 
tion.    The  front  ot  the  desk  should  overlap  the  seat  one  or  two  inirhes. 

l>onders  ^ay< :    In  iho  hyi^iene  of  myopia  the  ver}'  first  point  is  to  iruar-i 
lii^ainst  woi'kiiiir  In  a  stoopin/^  pONiiion.'    lie  favors  high,  sloping  dcsk\ 
iiU'l  indicates 'rei  t ilinear  drawing  on  a  Hat  surlaee'  as  a  <das^  of  work  which 
espiM'ially  t)l)jeetionable. 

{],  Si  me  a  titiatftl  atmosj>here  is  a  frequent  feature  of  the  sehool  rtMm, 
it  may  im>i  be  amiss  to  add  here  that  the  effect  of  bad  air  is  indirectly  l<> 
i:;iure,  if  not  to  destroy,  the  sight." 

Three  kinds  of  eyes  are  recognized  in  this  discussion^  namely:  i'fyniial. 
near  sighted  and  long  sighted.  The  first  brings  the  ra3*s  of  light  to  a  foru?* 
('?!  the  retina:  the  >econd,  in  front  of  the  retina:  and  the  last,  behirni  it 
Tile  diiforrhcc  in  eyes  consists  chiefly  in  the  direction  of  the  axis  of  t!iv 
•  've  Iroiii  tVonl  lo  l)ack,  and  also  in  the  convexity  of  the  cry.stalliiie  k-ns. 

A  pertinent  (juestion  is,  what  change,  if  any,  is  jiroduceil  in  the  shape 

the  ey«'  to  accoMiniodate  it  to  objects  whether  near  or  remote  / 

T»)  explain  how  near  sightcdness  is  producetl.  some  conteml  that  whdi 
t'K-  objei'l  rieai-,  the  muscles  that  turn  the  eyes  toward  the  nose  press  on 
nu-  eyeball^,  elongating  them  and  consequently  increase  the  elliptical  form 
of  the  ciystalline  lens,  and  that  this  is  the  cause. 

Admitting  this  to  be  correct,  how  can  it  be  demonstrated?  is  a  question 
tliat  will  p.  zz!e.  I  a|)pi'ehend,  the  author  of  the  article  in  the  Popular 
Sritucr  Manfhh/  as  well  as  Dr.  AVm.  Dickinson,  who  has  written  on  the  same 
swbjecl  in  the  Amt'riran  Journal  of  Kducatioi).  The  (question  thus  present- 
e  f  iis,  How  d')es  the  eye  adjust  itself  ?  By  exUM-nul  pressure  of  the  inside 
muscles?  Hya  forward  t)r  retrograde  movement  of  ihe  er3\stalline  lens  be- 
tween ihe  aqueous  and  vitreous  humors?  Or  by  contra<-tions  and  rclaxa- 
M(;?is  of  the  suspensory  ligaments  and  ciliary  nniscle^? 

JiCt  us  jiroceed  to  test  these  theories. 

Hold  the  flame  of  a  candle  near  a  person  s  eye  anil  a  little  to  one  side, 
ai.d  look  into  the  eye  from  a  proper  distance,  and  three  images  of  the  liaine 
will  be  seen,  two  upright,  and  one  inverted.  The  cornea  reflects  one  □}>- 
right  image,  and  the  front  of  the  crystalline  lens  the  second,  while  tbe 
third  is  reflected  from  the  concave  surface  of  the  back  part  of  the  crystal- 
line lens. 
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Now  let  a  pernon  look  at  a  nour  flame  and  then  look  at  one  i^reatly  re- 
moved, but  in  the  same  line  of  vision,  or  cice  i-ersn,  and  the  first  and  third 
imapjcs  remain  unchanged.  If  it  wore  the  exlernal  pressure  of  the  mus- 
Cflos  whifh  changed  the  shape  ol'lhe  eye,  the  flame  from  thecornea  would  liave 
exhibited  a  dif?erent  form,  but  no  sueli  clianico  can  be  detected.  n(»r  is  there 
xny  iliflerenoe  in  the  third  image.  As  the  question  is  now  narrowed  down, 
A\o  chan<;e  is  r>and  to  be  in  ♦lie  frontal  portion  of  the  crystalline  lens,  and 
lie  I  too  the  ouhidj  mu-JC'uliir  ,)io>^uri*  the^rv  must  he  ii'iandoncd. 

That  the  lens  by  some  process  unknown,  but  ima<^ine»l,  nu>ves  itself  bod- 
,ly  buckwanls  or  forwards  between  the  two  humors  is,  to  say  tin^  least,  un- 
tiMiable;  neither  can  it  be  that  the  nui^icuhir  contraction  or  expansion  of 
tlif  irifl.  owin^  to  the  intensity  of  lii^ht.  is  the  cause,  for  tiie  iris  may 
bo  romovcd  and  vision  not  be  impaired. 

iravinii^  dismissetl  tlie  externiil  and  the  movement  theories  a-»  inadequate, 
ilio  last  appears  to  fulfill  the  necessary  c(»nditions,  to-wit:  The  lens  is  kept 
ill  position  by  the  suspensory  liiraments,  and  is  therefore  s<nnewhat  flatten- 
L**l  i)i»t.  Now  when  the  ciliary  muscle  contracts  it  relaxes  the  ligaments 
aii<l  the  lens  becomes  more  convex. 'and  ri-turns  to  its  former  siiajie.  when 
the  muscle  relaxes  again.  It  will  be  observed  that  the  frontal  portion  of 
tlii^  li-ns  only  is  made  more  or  less  convex,  and  the  convexity'  (lepends  upon 
tho  distance  the  object  is  from  the  eye. 

A  MOKK  fiENERAL  STATKMKXT. 

Notwilhstandin^x  the  testim<»ny  of  the  learnetl  gentlemen  who  have 
written  and  adduced  bewildering  statistics  on  near-sight,  1  believe  that  the 
ao-called  causes  are  effects  of  ri?nu)ter  causes  thai  they  have  strangely  over- 
l(>i>ked  in  the  multiplicity  of  details. 

The  world  is  governed  by  law.  which  is  only  another  name  for  uniform 
influences  that  produce  definite  etfects.  Of  the  animal,  we  speak  of  the 
law  or  conditions  of  growth,  and  we  summarize  the  whole  process  in  three 
words — food,  exercise,  and  rest.  Without  proper  food  no  animal  functions 
can  be  long  sustained,  and  to  give  intensity  and  activity  to  effort  approj)ri- 
alc  exercise  is  necessary — yea,  indisi»ensable, — and  without  regular  inter- 
vals of  rest  the  sturdiest  organism  is  soon  worn  out. 

To  draw  universal  conclusions  from  the  particular  cases  examined  is  not 
thcHufest  mode  of  reasoning,  and  yet  it  is  evident  that  tiie  general  drift  of 
the  investigation,  so  far,  establishes  the  fact  that  the  more  highly  civilized 
the  society  and  the  more  universal  the  culture,  the  greater  the  tendency  to 
near-sight.  Tho  same  process  of  reasoning  would  seem  to  warrant  the  con- 
clusion that  when  all  people  become  cultivated,  perfect  sight  will  be  a 
Ihin;^  of  tho  past. 

But  there  are  modifications  of  these  premises  which  should  not  be  omit- 
ted in  drawing  inferences. 

An  analysis  of  20,000  cases  reported  would  indicate  (1),  that  nearly  all 
caHos  of  near  sight  originate  in  the  school-room  ;  and  (2),  that  the  uuuvh^T  \\sl- 
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rroascs  rup'ully  the  Ioniser  tlie  pupils  are  in  Bohool ;  also  the  analysis  enablet 
118  to  group  those  oKaniiiUMl  into  a  tow  claBscs,  namely  :  white  pupiU.eoloitd 
pupils,  artisans,  laborers,  and  pn»fi8sional  characters.  The  examinatioDi 
however,  have  bc(?n  confined  almost  exclusively  to  white  children. 

Let  it  ho  horne  in  mind  that  the  white  children  examined  lived  in  ciliw. 
prohuhly  a  lar^e  number  of  them  never  lived  elsewhere.  These  childre* 
liave  had  a  ro^trii  ted  ran<^e  of  vision  and  owing  to  the  smoke  in  the  aim* 
])hero  hovorin*;  nvt  r  the  cities  where  they  lived,  it  was  impo-'.^ible  for 
to  see  'd'loc  is  III  any  ^*^»I^^id•»r^*blo  dist-Mice.  These  reatricli  "JiS  iin^^Ov-y..- 
ditiofiM  which  superinduce  near  sight,  and  owing  to  the  iire&ence  of  th«ae 
limitations  may  be  attributed  that  abnormal  state  of  the  tinsues  ol'theev* 
rmiloriiig  them  easily  susceptible  to  extraneous  influences  ;  in  other  words, 
the  eyes  ^^t■^ucll  havt»  not  the  power  of  resiscanee.  Kxternal  circamst4inc«7 
conspiring,  the  usual  treatment  of  the  school  precipitates  the  disease.  It  is 
•inspected,  furthormnro.  that  during  the  transition  or  formative  period  food 
plays  no  unimportant  part  in  enfeebling  the  action  of  the  visual  ori,'3W 
IJeptratoilly  experiments  have  shown  that  food  will  not  only  chaoire  W 
coiiipn«*itioM  to  8om»f  extent  of  the  tissues,  but  will  even  change  very  mate- 
rinlly  the  nature  of  the  animal  itself 

The  presence  of  this  <Iisease,  then,  is  due  largely  to  a  general  enfeeblemiriit 
ol'tiio  m  gans  of  sight,  caused  primarily  by  the  want  of  appropriate  exeni« 
and  the  lack  of  nulriti«)us  food,  either  or  both  of  which  would  be  sufficient 
to  produ/c  (iiM-ang<Mnoiit  of  the  oye-^.  Every  organ  of  the  body  is  made 
stn>i)ger  ini'l  hivilthiiT  by  appropriate  and  regular  exerciso,  and  ihoeycip 
no  exception  to  this  rule — the  testimony  of  the  observant  every  whore  and 
(Mil*  daily  oxpcrioiK  o  ciMitirin  it.  The  hunter  on  the  far-otf  j>lains.  ibo 
sailor  iIk'  (  (M-an.  tlu>  boy  on  the  farm  accustomed  to  look  at  distant  ob- 
jects, the  iiorilsinan  with  his  <lroves  and  flocks,  the  sharp-shooter»  jkickicc 
nlVthc  <-aniuinicr.s,  the  colored  children  watching  the  flights  of  binls  tiil  l  '>i 
as  specks  on  tlie  sky,  all  these  teach  the  educability  of  the  eye  and  thai  ith 
suhjorl  to  law.  Xon-iise  then  has  impaired  the  sense  of  sight.  Abu-i^ii. 
-cliools.  as  will  be  presently  shown,  is  working  sad  havoc  on  the  pupiH 
eyes,  but  even  then  it  must  be  viewed  as  an  afterthought. 

Srhi)ols  and  school -houses  are  eye-traps,  owing  to  the  mode  of  manage- 
ment in  them,  yet  there  are  exceptional  cases  which  it  would  be  nianitetstiy 
un  just  lo  include  in  the  general  statement.  As  it  is,  year  after  year  naiursl 
conditions  arc  violated,  till  the  alarming  extent  of  the  disease  proclaims  in 
arithmetical  argiiments  the  amount  of  damage  done. 

In  visiting  the  sciiools  of  St.  Louis,  Cincinnati  and  Boston — these  are 
chosen  as  i-cpresi*ntative  cities — 1  was  surprised  at  the  little  use  made  of  iht" 
bhlckboard^.  It  was  a  matter  of  astonishment,  and  I  ventured  on  several 
occasions  to  ask  lor  what  ]»urposes  the  boards  were  used.  Some  rooms  vif 
itcd  in  the  month  of  Ma}'  had  pictures  on  the  boards  drawn  the  June  before. 
I'licsc  pioiures  were  for  ornamentation,  and  wore  on  the  boards  where  the 
piij)ils  ought  to  work  daily.    The  pupils  recited  generally  from  their  books 
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or  road  their  Iohhoiis  from  slate  or  paper.  And  in  the  more  advanced  classes 
— in  the  high  school  department — the  rule,  so  far  as  I  could  see  and  com- 
prehend it,  was  to  send  one  pupil  only  to  the  board  at  the  same  time,  while 
the  others  fi^^ured  on  slates  or  paper,  as  directed  by  the  teacher.  So  many 
boys  and  girls  wore  glas-ses  in  their  classes  that  verily  I  thought  it  a  fash- 
ionable indication  of  respectability. 

Summing  up  the  results  of  the  blackboard  work  in  the  schools  of  this" 
class,  it  is  forcibly  expressed  in  legul  parlance,  thus  :  "Brains  versus  Chalk." 
Bnt  the  proper  form,  however,  is:  "Brains  and  Chalk  make  the  successful 
BChool  teacher,"  and  this  emphatically  embodies  the  kernel  ol  truth  upon 
■wliich  all  teaching  depends. 

Owing  to  the  limitations  thus  imposed  upon  school  work  the  pupils  arc 
forced  to  work  at  a  great  disadvantage,  the  same  muscles  of  the  eyes  for 
honrs  are  kept  in  a  constant  tension,  and  the  exercises  arc  not  varied  to  give 
relief  or  to  counterbalance  the  undue  strain.  There  is  a  path  of  safety  and 
lies  in  the  direction  of  variety.  The  board  must  be  used  more  frequently. 
The  pupils  must  put  aside  their  books  whenever  practicable,  work  at  the 
board,  and  during  explanations  scan  the  exercises  on  the  board  across  the 
room.  Calisthenic  exercises  in  looking  at  distant  objects  will,  in  a  few 
years,  be  a  daily  drill.  B}-  introducing  variet3-  in  work  and  exercise  the 
pupils'  eyes  will  be  injured  but  little. 

Near  sight  is  seldom  found  after  sixteen  or  eighteen  years  of  age,  hence 
it  is  confined  chiefly  to  those  who  have  been  students  from  early  lil'c.  Seam- 
Btresses,  watch  makers,  lawyers,  engravers,  Ac,  show  a  small  per  cent,  com- 
pared to  the  studious.  Their  eyes  were  not  distorted  in  early  life,  hence 
their  freedom  from  it  in  old  aijje.  According  to  the  theory  now  advanced 
there  would  be  less  near  sjgfit  in  new  countries  than  in  old;  less  in  smaller 
cities  than  in  large  o:ies ;  le<s  in  prairie  c/Duntries  than  in  tim!)ero«l;  less 
in  those  who  exercise  tlujir  eyesight  on  distant  objects  than  thoso  wlio  do 
not,  and  coming  down  to  Ktins  is  ('ily.  loss  in  Lincoln,  Woodland  and  ATor.se 
schools  than  in  the  other  schools  ;  le^s  in  proportion  to  the  S'jhool  popula- 
tion here  than  in  St.  Louis,  Chii*ago  and  New  Y«M-k. 

The  report  of  the  rolorcd  schools  contirms  th's  view.  The  range  of  vis- 
ion of  those  children  had  not  boon  sliut  in.  Tiiey  h  ivo  inherited  n  )  flabhi- 
ness  of  tissues  as  in  the  eas(^  of  the  less  fortunate  white  chihlren,  and  besides 
the  negroes  have  enormous  curiosity  which  they  seek  to  gratify  at  all 
ranges;  an<l  further,  the  Of-cupations  of  this  ym-m  liiiv.*  not  boon  sii<;h  as  to 
superinduce  the  disease. 

In  conclusion,  I  wouhl  suggest  the  propriety  of  having  ine  lical  experts 
examine  and  report  on  the  schools  of  the  city. 

There  are  certain  reasons  why  suuh  a  report  would  be  desirabiu.  In  the 
first  place,  it  would  give  data  for  solving  the  educational  problem,  and  since 
I  ho  schools  of  Kansas  City  do  more  blackboard  work  than  any  ollu-r  city  in 
])roportion  to  the  enrollment,  that  would  be  a  new  factor,  and  third,  it  would 
prove  or  disprove  the  predictions  in  this  paper. 
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ELECTRO-MAGNETIC  QUACKERY. 

Ill  ilii:^  I.Msi  «|uar!cr  of  tlu-  iiiiu'tooiith  rentuiy  we  are  aceuslomod, ani 
witli  tjooil  r»':ison,  in  hi'lii'Vv*  tlio  ri'ii^n  of  sujM'i'stition  at  an  i.»n<i.  ItUlnM 
lliat  tlu'  A>t rniionu'r- Koyal         locoivos  an  occasional  conimunicalioD froa 
sonic  love-lorn  niaiiUcrvant,  a>kini^  him  the  lowest  *'tiijurc"al  which  hcdi 
work  ihc  stars  in  her  hi  half.  or  I'roni  sonic  alarmed  countryman  begijin* 
Iiini  to  arrange  the  s}»hcrcs  into  a  conjanction  favorable  to  his  cow&' difc 
order:  hni  .such  exccplional  casis  arc  very  rare,  oven  amongst  the  mfii 
illiterate  classo      MntclaiMl,  and  other  civiiized  countries.    The  husin«wfl( 
the  witeh  lias  hecoint*  extinct,  an«i  fort une  tcllin^^  is  punisiied  by  impri?<Nh 
ment.    Suj»ei'natnralism  ha>  given  ]>lace  to  science,  and  the  8j)eIlN  ol  magif 
to  the  n*iirn  «»!'  law.    Bin  aliiioiiirij  ih"  witch  no  longer  exists,' and 
fortune-t(»!lcr  is  dragged  lo  jail,  tin'  eroj>  of  charlatans  who  prey  upon  tki 
ignorant  and  crediiloU'*  is  not  thereby  diminished.    The  snake  is  scotchei 
but  not  killed  ;  ami  the  ancient  Ntcromancy  conies  forth  in  a  brau  new  ska 
as  < Quackery. 

Fr-»m  »heir  marvellous  results  and  occult  effects,  electricity  and  magnet 
ism  are  marke«l  out  as  the  instruments  of  the  quack.  We  are,  of  course, to 
from  wi>hing  to  imply  that  elictriciiy  has  not  proved  itself  a  servieeiMi 
agent  in  medicine  and  surgery,  and  that  there  are  not  further  triumplwil 
^tore  for  it  as  a  healer.  We  wi>h  here  to  deal,  not  with  its  legitimate prsfr 
tice  by  the  faculiy,  but  with  open  and  manifest  quacker}'. 

C)l  imiidredsol  )>amj)hleis  an<l  a<lveriisements  circulated  tliroucb'^Bl 
the  e-mntry  to  set  tlii*  wonderlul  virtues  (d"  electric  and  magnetic  cora* 

tives.  on  llie  ••gentle  ».urri'?it"  principle  il  is  easy  to  recognize  certain  gen- 
erai  u•aturc^^.  They  are  usually  lu  adcd  hy  some  striking  motto,  such  U 
*•  Mlectrieity  is  life  "  (a  stalemeni,  by  the  way,  which  practical  electriciaw 
m.iy  be  inrlincd  to  «-all  in  titicstion  in  tljcsv*  dull  times);  and  gariiisheJ  bj 
bar  magnets  radiating  '-lines  ot  force"  in  the  most  refreshing  and  stimulal* 
ihg  manner,  but  in  curves,  wliich  we  need  hardly  say.  were  never  drawn  bj 
Faraday.  The  various  curative  sj'stems  are  distinguished  by  such  names 
as  "Polyinagnetica,"  "Skcuasma,"  ''Amyntcrion,"  "Magnetine" — titleswhicb 
at  once  satisfy  the  prevailing  taste  for  cla»<siral  terminology  in  new  inven- 
tions, and  lend  a  foreign  air  pleasing  to  the  fancy,  like  the  Circassian  dress 
in  which  Mr.  jNIaskeyline  clothes  his  automaton  "Psycho,'*  or  the  Italianand 
Mexican  pseudonyms  Irciiucntly  adopted  by  trapezists.  Sometimes  the 
author  of  a  ])amphlet  rises  with  the  glory  ot  his  themC;  the  "Skeiiasnia  or 
the  "Amynterion,''  into  a  true  state  of  what  I^rof.  Cliltord  would  call  "Cl- 
inic Emotion,"  and  ]>lends  poetry  with  his  science.  '^Electricity,  "  sayj^^DC 
ini^pired  writer,  in  treating  of  the  "Magnetic  Spine  Band"  and  *'Knee  Cap. 
•'electricity  is  the  ])rime  factor  in  chemical  action,  and  in  all  atmospheric 
changes;  it  influences  the  production  and  growth  of  plants,  and  is  ossentiil 
to  the  life  of  every  living  thing.    Where,  indeed,  is  this  subtle  and  powertt 
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:\\  invisible  a^ent,  not  at  work?  It  pervadcH  universal  nature,  and 
!)e  said  to  hold  the  Universe  in  its  grasp.  It  unites  one  particle  of 
r  to  another,  binds  world  to  world  and  system  to  system.  *  ^ 
)(>sits  the  precious  metal  in  the  veins  of  the  rock,  gives  its  beautiful 
lelrical  form  to  the  crystal,  and  paints  the  flowers  of  the  field;  and, 
it  awes  us  in  the  flashing  lightning  and  crashing  thunder,  lights  up  the 
i  Aurora  Borealis  in  our  winter  evening  sky." 

0  have  before  us  as  we  write  a  fe>v  of  these  pamphlets  and  advertise - 

Ti)ere  is.  for  example,  the  *'most  marvellous  half-crowns-worth  in 
nrld,  the  Electric  Star,"  which  is  to  be  worn  on  the  chost  or  spine  over 
arinent.  "The  warmth  of  the  body  will  be  sufficient  to  excite  the  cur- 
whicli  should  not  be  felt  or  but  very  slightly.  If,  however,  the  current 
)  strong,  it  must  be  muflied  with  an  extra  thickness  of  flannel,  which 
:t*M  its  action  to  a  'quantity  current'  (loss  intensity)."  This  beneficent 
s  to  be  obtained  at  the  railway  stations.  The  magnetic  system  of  cure, 
there  are  several  varieties  before  us,  are  all  based  on  the  simple 
f  carrying  a  magnet  on  the  person.  These  magnets  are  made  up  into 
sj)ine  bands,  gloves,  necklets,  &c..  for  local  application  to  the  affected 
They  are  an  almost  infallible  remedy  for  the  whole  gamut  of  human 
iits  from  teething  and  whooping  cough  to  gout  and  paralysis.  The 
cal  cause  of  the  curative  powers  of  magnetism  is  not  far  to  seek.  We 
)ld  in  one  of  these  pamphlets  that  "it  is  one  of  the  most  clearly  demon- 
Mi  truths  of  scivnco  that  magnetism  is  one  of  the  torms  of  electricity  ; 
hat  magnetism  as  easily  and  naturally  becomes  electricity,  when  ab- 
d  by  the  living  forces  of  the  hum.m  frame. Jis  water  becomes  vapor  or 

1  by  the  absor])ti(>n  of  heat.  The  human  frame,  moreover,  absorbs 
etism  when  brought  into  connection  with  it,  a^<  easily  and  naturally  as 
hint  absorbs  nourishment  from  the  soil  in  which  it  grows.  *  * 
ictic  currents  entering  the  human  fraiie,  are  absorbed  by  the  blood 
1  carries  in  it  a  liirge  portion  of  iron,  and  (in  the  arteries)  also  of  oxy- 
[)<>th  of  them  are  highly  magnetic.  As  they  circulate  in  the  body, 
fore,  they  answer  the  same  pur[)Ose  as  the  coils  of  wire  in  the  magneto- 
•ic  machine.  They  attract  and  absorb  the  magnetism.  The  magnetism 
drawn  by  them  itjto  the  blood,  becomes  an  electric  current  in  the 
.  incre.'ising  its  vitality  and  thus  conveying  fresh  life  an<l  I'nergy  to 
•  jKirt  of  the  frame."  A  remedy  like  tliis  which  renovates  the  blood 
cannot  fail  to  be  ver}'  comprehensive  in  its  efficacy.  As  an  instance 
c  kin<l  of  infirmities  to  which  it  is  :»p|>licable  besides  all  tlu'  principal 
•ics,  we  give  another  quotation  :  •*  Try  a  magnetic  pad  on  a  child  that 
tiess  and  fretful  during  the  night,  and  the  relief  expcri<.!nced  will  soon 
:  for  the  value  f>[  the  remedy.  Persons  in  good 'health,  but  exjiosed  to 
Lion,  or  constitutionally  liable  to  forms  of  <lisease,  couhi  hardly  fail  to 
hemselves  secured  by  wearing  a  magnetic  belt  or  spine  hand,  accom- 
mI  by  the  daily  use  of  the  magnetic  I'riction  glove.  So  with  others  wh(» 
1  })iobably  say  they  are  in  good  health,  but  who  are  liable  to  depressiou 
irits.       *       *       Few  sutlerers  need  des\m\Y  oV  vAi\,\sJ\\i\\\^ xvXx^K 


Tlie  examples  wc  nave  given  win  show  mat  it  is  no 
HttackiDg,  but  a  wide  spread  and  flourishing  system.  Wl 
toller,  the  public  spiritualist,  and  the  card  sharper  are  dri 
the  plausible  brood,  who  in  this  way  delude  the  simple  a 
left  at  liberty  and  even  protected  in  their  evil  practices  b 
patent  laws.  Their  day,  however,  is  happily  drawing  to 
education  will  remove  the  ignorance  necessary  to  their  si 
next  generation,  we  trust,  will  kill  the  snake  outright,  an 
Limbo,  to  which  sooner  or  later,  all  Quackery  must  come.— 2>< 
Journal. 


THE  DANGERS  OF  ANESTHETICS 
BY  A.  H  TRKOO,  D.  D.  8.,  KANSAS  CITY,  MO. 

A  recent  fatal  result  from  use  of  Nitrous  Oxide  Gas  ha 
erable  excitement  and  exaggerated  comments.  To  say  th( 
preposterous  for  any  one  to  assert  that  there  is  '  no  dang< 
the  human  organism  of  all  sensibility  by  use  of  anffisthetic 
that  fewer  deaths  have  resulted  from  gas  "  than  from  chl* 
This  is  explained  by  the  fact  that  fewer  persons  (in  propo 
made  insensibleby  its  use  It  is  almost  impossible  to  get  a 
or  one  with  weak  lungs,  to  breathe  suflSciently  rapid  to 
anffistlietized  by  nitrous  oxide.  Professor  Zeigler  says  the 
oxide  gas  is  the  point  beyond  superlative  exhilaration." 
horse  is  trained  to  trot  at  the  rate  of  2:18,  you  urge  him  t 
b}'  further  urging  he  breaks,  becomes  demoralized  and  i 
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)f  its  ftupposcnl  safety  and  of  UD8crupulou8  operators.  In  larger 
lir  ii^us  business  is  done  where  they  make  extracting  teeth  a  specialty, 
itifnts  art'  rusluMl  through  the  mill  regardless  of  health,  nerves  or 
lull.  In  smaller  towns  it  is  impracticable  and  non-paying,  and  the 
liabli-  to  bo  stale  or  impure.  Under  either  circumstance  it  is  exces- 
iiiM-leaiily  to  inhale  from  a  bag  that  others  have  exhaled  their  foetid 
i  nto. 

ly  a  small  portion  of  gas  is  taken  up  by  the  lungs  at  each  inhalation, 
1  that  is  exhaled  is  carbonic  acid  gas,  which  soon  poisons  all  that  is 
bat;.  Hence,  it  is  not  improper  to  infer  that  the  patient,  when  in- 
le.  is  as  near  asphyxia  as  anajsthesis. 

H  o])e  is  a  misnomer  for  the  alarming  symptoms  produced  by  ether, 
death  results  from*  in  haling  ether  the  heart  continues  to  beat  several 
I  S  after  respiration  has  ceased,  thereby  giving  due  warning  of  dan- 
(1  making  ether  comparatively  safe. 

ud  breathing  (snoring)  proceeds  from  inertia  of  the  palate,  and  should 
efully  watched     If  it  stop  suddenly  stop  the  ether  and  apply  restor- 

loroform  is  more  volatile,  more  powerful,  and  the  danger  exists  in 
1  actioii  upon  the  heart.  Experienced,  unhesitating  operators  will 
y  detect  danger  when  the  patient  has  taken  a  few  inhalations, 
e  colleges  and  hospitals  have  adopted  as  a  standard,  one  part  chloro- 
o  two  or  three  of  etlfer,  the  mixture  being  more  active  and  more 
r  thrown  otf.  There  is  no  authentic  case  where  any  patient  has  died 
iniesthesis  by  the  use  of  this  mixture.  There  is  danger  that  a  cheap 
pposed -to-be  safe  a!ia)sthetic  will  be  introduced,  in  which  case  Amor- 
liable  to  become  a  toothless  community, 
ral  -I>on  t  allow  your  teeth  to  require  extracting. 


GEOLOGY  AND  MINERALOGY. 


THE  STE.  GENEVIEVE  COUNTY  COPPER  MINES. 

r  copfyei-  mines  described  at  length  below  are  now  becoming  quite 
known.  ooiise()Uent  on  shipment  Rast  of  their  ores  an<l  the  recent 
iK  tion  ot  a  eo|>per  furna<'e  at  Ste.  (.renevieve,  in  which  the  copper  ore 
reduced  to  the  condition  of  black  copper,  and  in  that  condition  ship- 
si  ward  tor  retineni(?nt. 

St.  Lous.  Mo..  June  IS77. 

i.  UoziiT.  Iltirri'i  (t-  Co.,  Ste.  Gtnecieve^  Mo.: 

NTi.KMKN — I  herewith  submit  my  report  upon  the  -copper  lands' 
ring  to  Me.-ssrs.  Rozi**r.  Harris  &  Co.  : 


m  THE  STE,  GENEVIEVE  COUNTY  COPPER  MINES. 


The  property  is  situated  in  the  county  of  Ste.  Genevieve,  State  ot  Mi*;- 
•<ouri,  in  and  about  ten  miles  west  of  the  town  of  Ste.  Genevieve,  which  i* 
on  tlic  Mississippi  river,  sixty  miles  below  St.  Louis. 

Topography. — The  county  is  undulating,  with  hills  from  150  to  20()  feet 
in  height,  with  here  and  there  valleys  sufficiently  wide  for  agricaltnnl 
purposes.  The  limestone  constituting  the  substructure  of  the  hills  is  (*ov. 
ered  with  a  deep  soil  ;  but  here  and  there  the  soil  has  been  carried  awtybj 
t^rosion,  laying  bare  the  rock,  and  in  many  places  leaving  a  seam  of  copper 
ore  exposed. 

Geology  — The  geology  of  the  copper  ore  district  belongs  to  the  Uppe 
Silurian  formation  which  extends  far  to  the  West  and  reaches  within  » let 
miles  of  the  river  on  tlic  East,  at  which  point  the  ''Carboniferous  systen' 
occupies  the  intervening  district  to  the  river.  The  copper  ore  occur* ii 
three,  possibly  four,  distinct  beds. 

The  Harris  Mine. — The  copper  ore  at  this  point  occurs  in  three  beds: 
the  lower  bed  is  situated  far  down  the  hillside,  and  as  yet  is  not  developed: 
the  middle  bed  which  is  by  far  the  most  important,  occurs  on  or  about  tke 
75  feet  contour  line  of  the  hill ;  this  belt  lies  horizontal,  and  between  tJi* 
In  vers  of  limestone.  Immediately  below  the  ore  bed  is  a  stratum  of  qnartxor 
Hint  of  several  inches  in  thickness  ;  then  the  hard,  dense  limestone.  Imm^ 
diately  overlying  the  ore  bed  is  another  thin  stratum  of  flint,  and  then  the 
Silurian  limestone,  which  extends  to  the  top  of  the  hill.  Xear  the  summit 
of  the  hill  the  third  ore  bed  occurs,  which,  like  the  first,  is  undeveloped: 
but  both  the  first  and  t  riird  ])ruriiisc  upon  further  development  to  equal  in 
(jnanlity  and  (jualit}'  the  middle  deposit  of  ore. 

As  the  three  deposits  are  so  similar  in  their  character,  both  mineralotf- 
ically  and  geographically,  a  description  of  one  will  answer  for  the  othe^: 
The  ore  bed  ])n)j)er  is  a  horizontal  stratum  between  the  limestone  bed.-!!,  un- 
dulating with  them  and  partaking  of  their  folds,  and  though  the  foMsan 
<  «)niinual!y  changing,  they  remain  almost  at  a  uniform  level.  The  ore  bni 
fhaiiges  in  thickness  from  six  or  eight  inches  to  several  feet  ;  and  on  meav 
uriiig  the  beds  at  a  number  of  points,  1  consider  a  foot  in  thickness  a 
average.  Near  the  surface  in  the  clay  and  on  the  exposed  rocks  the  ore  ha? 
to  a  great  extent  been  transformed  into  green  and  blue  carbonates;  but--: 
the  hill  is  penetrated  the  sulpluiret  occurs,  mixed  with  carbonates  and  re-i 
oxides;  and  at  a  distance  ol  KM)  fei»t  the  carbonate  gradually  diminished, 
being  rephiced  b}'  red  oxide  with  considerable  sulphuret.  The  experiemoM 
every  point  has  been  that  the  ore  increases  in  richness  and  quantity  a  si  tin' 
hill  is  ])eiietrated.  not  unlre<iuently  being  several  feet  in  thickness  oi  alm-'v 
j)ure  red  oxide  and  sulphuret. 

The  mines  are  invariably  free  of  water,  no  trouble  being  experieiuoJ 
I'xcept  immediately  after  heavy  rains  :  and  this  trouble  can  soon  be  obv: 
ated  as  the  mines  admit  of  a  tine  system  of  drainage,  as  tunnels  can  be  rui. 
into  the  hillsides,  draining  off  the  waters  into  the  valleys  below. 

The  ]»erci'ntage  of  the  ore  varies  very  widely,  according  to  the  character 
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of*  the  uro.  Two  ^roen  curV)onute8,  mixed  with  silica,  rcflpectively  gave 
13.72  pur  eont.  and  17. GO  per  cent.  One  specimen  of  green  carbonate,  28.51 
pcT  cent  A  number  of  red  oxides  ranging  between  88  per  cent,  and  35  per 
cent.  One  of  pure  green  carbonate  gave  40.28  per  cent.  The  average  se- 
leittod  ores  range  from  20  per  cent,  to  80  per  cent.  A  very  large  amount  ol 
ore,  probably  1,000  tons,  is  on  hand,  averaging  10  per  cent.,  not  shipped, 
being  considered  too  low  a  grade  ;  but  with  proper  handling  could  be  smelted 
tit  u  profit. 

The  Chicago  Mine. — The  Chicago  mine  is  situated  on  the  same  hill,  and  is 
111  most  identical  in  every  respect  with  the  Harris  mine  ;  in  fact,  the  above 
ilescription  answers  both,  and  I  had  both  in  my  mind  when  writing  this 
report.  This  mine  is  much  farther  developed  than  the  Harris  mine,  show- 
ing the  same  character  of  ore. 

A  number  of  drifts  have  been  run  into  the  hill  to  depths  ranging  from 
r>0  to  105  feet,  the  ore  gradually  increasing  in  richness  and  quantity  as  the 
111  11  is  jienetrated  ;  about  800  feet  of  drifts  have  been  run,  averaging  a  height 
ot*r>i  feet  and  a  width  of  5  feet. 

The  character  of  the  ore  and  rock  renders  mining  very  easy;  and  the 
mixture  of  the  carbonates,  sulphurets  and  oxides  are  such  as  to  make  them 
very  desirable  for  smelting.  These  ores  are  bought  at  a  furnace  at  Ste. 
Genevieve,  the  price  paid  being  according  to  the  percentage  of  the  copper 
contained  in  the  ore,  ranging  from  $25  to  8100  per  ton,  delivered  in  Ste. 
iTenevieve.  To  mine  and  deliver  the  ore,  including  all  expenses,  it  costs 
about  825  per  ton. 

The  roads  are  in  fair  order  ;  the  road  bed  being  partly  of  rock,  but  prin- 
•:ipally  of  red  clay.  With  a  small  outlay  of  money  and  work  these  roads 
oouM  be  put  in  a  good  condition.  At  present  a  ton  lo  a  two-horse  team  is 
:i  fair  load. 

The  property  consists  of  SO  acres  (in  fee  simple)  and  the  mining  lease  for 
20  years,  on  about  250  acres  of  land,  the  whole  tract  being  contained  in  hill 
described,  and  no  doubt  underhiid  by  at  least  three,  and  probably  four,  ore 
beds. 

Fn>m  the  large  quantity  of  ore  already  prove<l  to  exist  in  the  hill  by 
numerous  tunnels  and  shafts,  the  richness  of  the  ores,  the  readiness  with 
which  they  are  smelted,  the  facilities  of  transportation  to  market,  and  the 
i^reat  demand  lor  the  ores,  the  property  is  of  great  value. 

Very  Respectfully,  etc.,  J  as.  J{.  Gaqe. 


THE  GEOLOGICAL  RELATIONS  OF  THE  ATMOSPHERE. 

The  gaseous  envelope  which  surrounds  our  globe  plays  a  very  consider- 
able part  in  the  chemical  changes  ever  going  on  in  rock  formations,  whether 
actually  at  the  surface — as  in  what  is  called  the  -  weathering  of  rocks'* — 
or  in  the  less  apparent,  but  j)erhaps  more  powerful,  action  carried  on  below 
the  surface.    In  a  late  number  of  the  Quarterly  Journal  of  Srience^  Rdvf^wvV 
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T.  Ilarilman.  K.  C.  S.,  ha^  a  vory  «'xhunstivo  papiM*  on  •■  Tlio  Aliih^pbt-r- 
('onsidorod  in  itn  (Tcoloiriral  RolatioiiH."  from  wliirli  wi»  •*xiruct  liietnil.w 
\\\^  inttM'OHting  fuclK  : 

Perfectly  pure  water  \\x\^  a  very  apjireeiablo  solvent  ♦•ft'eel  ou  r^kv 
which  is  iiiunenseiy  auj^ineiiled  when  it  is  clieinieally  charged  with  car 
honi(!  acid,  oxygen,  nitrif  aci<i,  and  other  matters  deri%'ed  directly  or 'ndi 
rectly  from  the  atmosphere.  But  while  on  the  one  hand  the  influence «; 
the  atmosj)here  disintegrates  and  destroys  roc-k  niasst.'s,  on  the  other  lit 
mighty  in  building  them  up.  Without  the  small  percentage  of  CArbonif 
a<'id  contained  in  the  air  there  could  be  no  vegetation,  and  there  wouMbr 
none  of  the  coal  beds  which  form  such  important  miMnbers  of  our  rock  for 
matir)ns.  The  immense  masses  of  limestone  found  everywhere,  and  ibr 
coral  reef  of  the  present  day.  must  owe  their  being  indirectly  to  the ca: 
honic  acid  of  former  atmosplieres.  A  drop  of  rain  water  absorbe  a  trace ot 
carbonic  acid  from  the  atmosphere,  falls  on  a  rock  containing  lime  in  somr 
form,  dissolves  the  lime  bicarbonate,  carries  it  (iown  to  the  ocean,  and 
finally  gives  it  up  to  become  part  of  the  skeleton  of  a  coral  or  mollnst 
which  in  its  turn  may  form  a  portion  of  an  immense  mass  of  limc5^)Dr 
rock. 

The  bulk  of  the  atmosphere  is  made  up  of  oxygen  and  nitrogen,  bm 
these  do  not  take  so  active  shares  in  geological  mat  tern  as  the  almost  in- 
tin  itesimal  trace  of  carbonic  acid  present.  The  amount  ranges  from  3toK' 
volumes  ill  10,000  volumes  of  air.  The  principal  sources  of  increase  arf 
V(»lcanic  and  ot her  subttMTaiiean  exhalations  ;  respiration  ot  animals;  t^it 
bust  ion  of  fuel  ami  vegetable  decay. 

TIk'  scries  ot  rock-metarnorphisms  due  to  the  simple  absorption  of  car 
biinic  acid  by  a  plant  is  very  interesting.  The  carbon  is  assiniilatetl  bylbc 
plant,  and  it  dirs  and  becomes  thus  a  part  of  a  coal  bed  or  lies  embe<ideJ 
in  scdinit'iit  <»t  sonu?  kind.  Decomposition  sets  in:  and  if  there  he  a  retlu- 
I  ililc  compound  ncai'  it,  chemical  changes  result.  If  tlie  strata  contain? 
sulphate  ot  iron,  it  is  reduced  to  sulphide,  commonly  known  as  iron  pynir 
•  T  false  gobl.  The  reduction  is  effected  by  the  carbon  ot  the  plant  ab^trad- 
ing  the  oxygen  from  thi^  sul])hatc.  The  resulting  carbonic  acid  cithon* 
taken  up  by  percolating  water  and  penetrates  tarther  into  the  hear:  •»!  Ji-. 
rock,  effecting  new  changes,  or  it  finds  its  way  to  the  surface  through  H-nn 
cicvicc.  or  by  aid  ot  a  niincrai  -spring,  and  once  more  mingles  with  tiioui 
niosj>i)«'rc.  to  be  perhaps  again  absorbed  by  vegetation  and  })as.s  throiiL':i:. 
similar  round  ut"  changes  atresh.  In  many  ea^es  the  action  «>i  the  carl»'»ii^^ 
acid  changt'^  a  metallic  ore  troin  an  iiisoluble  to  a  soluble  comjH>un«l. 
reilucing  the  ancit'Ut  erystalline  rocks.  The  metals  carried  away  hy  >trenn;* 
\v«'rt  deposited  along  their  beds,  and  valuable  beds  of  ore  were  tormed. 

The  atmosphere  in  the  earbonilerous  age  contained  a  much  larger  jM.»r 
ti'inot  <  arl)«)n ie  acid.  Thi>  has  been  gradually  absorbed  intti  the  earth,  urili' 
ti.f  aruitiint  «ilnred  in  the  earlh  is  estimated  at  »>.t>2n  times  as  mueh  as  thi!v 
i-*  in  tile  atino**pher«\  althouLTh  the  latter  contains  I .'Jon.UtMKOOo.iMiO  tHn-*  «  | 
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<;arb()n.  All  animal  carbon  in  derived  from  the  uliiiOhphere.  Say  a  tiger 
<iiries  oft'  a  cow.  the  carbon  and  nitrojL^en  of  her  flesh  have  been  obtained 
Irorn  vegetation,  which  in  turn  extracted  them  from  the  air;  mo  that  we 
have  a  kind  of  phyHiological  *•  House  that  Jack  built,"  ''This  is  the  Tiger 
that  ate  the  Cow  that  devoured  the  Grass  that  absorbed  the  Carbon,"  etc. 

Any  considerable  difference  in  the  volume  of  carbonic  acid  must  result 
iu  diminution  ol  animal  lil'e.  Very  little  above  the  ordinary  standard  car- 
bonic acid  in  air  becomes  a  deadly  poison  to  all  warm-blooded  animals.  .If 
diminished  vegetable  life  would  languish,  graminivorous  animals  would  die 
of  starvation,  and  finally  the  carnivora.  being  obliged  to  prey  upon  each 
«ither,  would  of  course  become  extinct.  The  result  would  be  a  completely 
barren  and  desolate  planet,  perhaps  in  »ome  degree  resembling  the  moou. 

Oxygen  is  the  next  in  importance  as  a  geological  agent.  Percolating  in 
rocks,  dissolved  in  rain  water,  it  quickly  reacts  on  all  oxidizable  substances. 
Carbonates  and  protosalts  are  converted  to  peroxides  ;  sulphides  are  changed 
into  sulphates,  and  sometimes  alums  are  formed.  * 

("arbon  and  oxygen  are  thus  antagonistic  in  their  action  on  rocks  and 
minerals,  and  are  thus  keeping  up  a  circulation  between  the  earth  and  the 
air.  The  carV)on  always  reduces  the  oxides,  and  the  oxygen  replaces  the 
••arhonic  acid  of  carbonates  with  the  same  inveteracy. 

The  ammonia  existing  in  the  air  is  absorbed  by  [)lants,  and  by  their  de- 
t.-omposiiion  forms  nitrates.  'And  now,"  Mr.  ilardman  says  iu  conclusion, 
it  will  be  si'cn  what  an  all-powerful  agent  the  atmosphere  we  breathe  is. 
Without  its  aid  we  should  know  never  a  stratified  formation,  and  would 
•dimply  f*Mni  a  ball  of  truly  jirimitive  rock.  We  should  have  n(»  coal,  no 
iiietallifer(>us  <leposits.  no  rivers  or  seas,  and  no  rain —consequently  no  de- 
nudation by  rain  and  rivers — (or  the  vapor  of  waters  could  not  ascend  into 
fmply  space.  We  should  have — bul,  last  and  worst  of  all,  there  would  be 
no  wt\*'  Jiife  would  be  impossible,  and  the  earth  would  finally  degenerate 
a  pale  rared  moon.  ■  That  this  i-i  |>rol>ahly  her  mission  cainiot  be  de- 
nied: and  j)robahly  helore  Saturn  and  Jupiter  iiave  cooled  down  to  a  hab- 
itable temperatun*.  the  senescent  oartli  will  roll  through  s[mce— cold,  void, 
:tiid  airless.-  Scifnfljjr  AincrictUi. 


SHIPPING  LEAD  TO  CHINA. 

The  Belgic,  which  left  San  Francisco  ft)r  (Miina  and  Japan  October  23<l, 
as  part  of  her  cargo,  had  H8,852  pounds  of  lead.  If  this  amount  of  lead  was 
raw.  which  it  j>rohably  was,  unless  to  fill  an  order,  it  will  hardly  prove  a 
better  speculation  than  the  large  shipments  made  in  the  beginning  ot  the 
year.  As  we  stated  over  a  nionll»  ago.  China  is  not  a  large  <-oiisumer  of  lead  in 
a  113'  other  form  than  as  tea-lead.  The  Tlichmond  ConijKiny  at  Kureka,  Xev., 
is  the  large."-t  Pacific  coast  [>roducer  •►f  lead,  and  to  that  com})any,  the  con- 
version of  a  [)ortioi»  of  its  immense  production  into  tea-lead,  the  benefit 
'voiild  be  vast.    Sine**  the  freights  t*a^tward  are  enormou»<ly  hi«r;h.  bv  ^<^v\\'^ 
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westward  tla*  railroa"!  distanoi'  is  sliort  :  tht.'  mounwhilc  tlio  It?a»i  i>iroinjis 
a  direct  line  tnwanl  a  market  which  can  hy  care  be  made  !<•  absorb S.i mi ^' 
12.000  tons  annually.  ^ 

We  have  taken  the  trouhle  to  visit  Dm*  of  our  lar«rest  St.  Louis shn-t  W 
manufactories,  and  as  wi;ll  liave  ascertained  the  co>t  ot"  suitable  machintiy.  '* 
aside  fn)ni  the  |trope!lini;  power  and  buiMin«{:s  «ft  a  coniph'te  jilanif'Tltr 
production  of  twenty  tons  <»f  tea  icad  every  21  hours:  lor  ?2.00M  a  first tk* 
tea-lead  mill  can  V>e  built,  havinix  stei.1  rolls  eiirlit  inchf:^  in  diameter  ari  » 
three  feet  l^n^.  i^nuind  to  absolute  trutli  on  their  faces,  with  the  wrriff  k 
rollers  on  friction  bearings  ;  the  sheets  to  he  finished  three  an  a  tiualpa*  ^ 

The  (juestion  has  arisen  as  to  the  ijuality  and  purity  «)f  the  leud  demaid  * 
for  the  tea  tra<le.  We  have  handled  many  tons  of  tea-k-ad  which  wehw  l'- 
converte*!  into  other  forms,  where  it  was  assumed  that  considerablepmitf 
was  required.  Xo  extraordinary  fjuality  of  fineness  is  tf»  be  found  in  it.  i  ^ 
freetlom  fn)m  zinc  is  obsiM-vable.  There  is.  however,  in  the  white-coM  ^ 
tea-lead,  small  qiiantitie**.  both  of  tin  an<l  arsenic,  neither  of  which  can  V 
hurtful,  when  the  ra***'  is  kej)t  :is  frei*  from  tiamp  exhalatioijs  of  waterasttf  '* 
preservation  of  the  chest's  contents  demand.  * 

We  have  mentinncd  as  fav«;rably  situated.  t«>r  the  i»nidu(rtion  oftrt  lefJ  ^ 
the  Richmond  Company  «>r  Km'eka.  The  enormous  jtn»duc-i ioi.  ot'thalcoB" 
puny  can  seriously  affect  tin-  Eastci'n  nnirket.  It  is  an  A n-jjlo- America!  ^ 
enterpri.se,  and  would  not  find  such  violent  f]ni|:lish  competiti'>n  intheiflir-  - 
kct<  nf  (Miina  and  Jai)an  as  would  the  Xorth  Beach  «  r  Kur«^k;:  ■ 
artich*.  Hritish  panics  would  actually  be  i?iierested  and  aid  in  llu* ei'ab- 
lislimcht  of  a  wide  sjin-ad  demand.  Even  the  lea-])roducinij:  provirke^  f  ' 
India  could  in  tinir  bi^  thus  made  serviceable  markets. 

r?i  a  fut\irc  article  we  will  indicate  a  poj)ular  and  general  usi*  in 
tcrtuiT  for  lead,  wherein  its  economy  and  superiority  over  wood,  slatt'.ir''' 
ti!i  and  coopper  will  be  shown.    It  is  now  a  ]>roper  time  to  devise  jn-'r-niin^"*  I 
uses  and  applications  tor  lead,  lo  prevent  the  possibilitv  of  i;.>  evi-r a-iii-  1 
L:lutlin«^  the  market  oi-  falliiiLC  below  tive  (rents  a  jMMind.    Well  vlin*'''^  i 
ctlf»rt  will  uiake  both  the  task  and  the  aec«»mi»lishmerji  comparatively 
—  Mlius.  Mil  (lis  iiit'f  Arts. 


THE  WONDERFUL.  FOSSIL  BEDS  OF  OHEGON. 

A  corresponder! I  t»t*  the  Kui^ene  (.'ity.  (Orcij:on)  d'uar  I  :rive>  iLr  t«  .i  '^ 
irjLT  account  ol'  a  vi>ii  made  Ia><l  .luui'  by  him>elf  and  another  }M-r-"ii  t-' 
to><il  be(ls  of  Lake  county,  that  Slate:  Silver  Lake  and  Sum  nii-r  bak..  l:-' 
on  the  eontines  of  the  desert,  by  the  er(»s<inir  ,,f  whieh  nnieh  suti^'rii  iT 
experience'!  by  the  early  Oreiron  pioiieei's.    Silver  Lake  is  en<;<.'mpa.''>i  ll^} 
•  rim  rock.  '  exeej)t  orj  the  norlliwest.    On  the  east  ti.ere  is  a  ira]' ^-hlr* 
leads  into  a  basin  i)e;irly  cireulai".  and  whieh  is  priduibly  .*jo  mMos  in  .lirri-;- 
etei-.    This  basin  is  surrouiideil  bv  rim-r«iek  on  the  south.  si)ut hwiM  :tui' 
West,  risiiiLT  to  the  hei<jjht  of  several  hundred  feet,  with  « n-^-;isiuna!  IjvuK- 


THE  WONDERFUL  F088IL  BEDS  OF  OREGON. 


none,  slopiog  into  the  basiD.  On  the  north  and  northeast  ef  the  basin 
sceYit  is  more  gradual,  but  at  a  distance  presenting  an  uninterrupted 
er.  The  surface  of  this  basin  is  comparatively  level,  being  subject, 
vor,  to  slight  inequalities  in  the  form  of  hillocks  or  low  ridges  rising 
few  feet. 

he  soil,  if  we  may  venture  to  call  it  soil,  seems  to  be  composed  of  light 
and  volcanic  ash,  with  a  percentage  of  vegetable  mould,  into  which  a 
i  will  frequently  sink  to  his  fetlocks.  Near  the  center  of  this  basin, 
tbou .  18  miles  from  Silver  Luke,  in  a  northeast  direction,  is  Christ- 
Lake;''  8  miles  from  Christmas  Lake,  in  the  same  direction,  and  appa- 
y  on  the  same  level,  are  Fossil  Lakes.  About  5  miles  f\irther  on,  in 
Eime  direction,  are  two  springs  of  tolerably  good  water.  These  springs 
bout  half  a  mile  apart.  I  heard  the  most  northerly  called  Duncan's 
ig,  and  we  called  the  other  Mound  Spring.    The  rocks  about  Silver 

and  Summer  Lake,  where  stratified,  appear  to  dip  to  the  north, 
rem  20  to  40  miles  in  a  northwest  direction  from  the  Fossil  Lakes,  set 
o  lava  mountains,  or  rather  mountains  of  lava.    It  would  seem  that 

fossil  remains  might  have  remained  buried  from  4  to  10  feet  in  the 
,  and,  therefore,  unknown  to  the  prying  eye  of  the  antiquarian,  but 
le  action  of  the  wind.    There  seems  to  be  a  constant  current  of  wind 

the  southwest.  All  that  space  where  the  bones  are  found  appears  to 
ooped  out  to  the  depth  of  several  feet,  and  carried,  some  of  it,  to  a  din- 
>  of  from  6  to  10  miles,  where  it  is  piled  up  in  every  conceivable  form, 
tntly  b}^  the  action  of  the  wind  ;  conclusive  evidence  of  this  is  found 
c  numerous  little  mounds  still  remaining,  and  able  to  resist  the  action 
0  wind  by  the  aid  of  the  roots  of  some  more  vigorous  bunch  of  sage 
:*eascwood.  These  mounds  present  a  beautiful  example  of  stratified 
ation,  often  5  or  6  strata,  ranging  from  3  to  8  inches  in  thickness,  very 
ly  marked.  On  tlic  lower  levels  of  this  excavation  are  where  the  fos- 
ire  found.  We  found  fossil  bones  of  the  elepliunt.  camel,  horse,  and 
•r  reindeer,  the  horse  being  much  more  abundant  than  either  of  the 
•8,  but  all  being  su  clearly  marked  as  to  leave  no  doubt  of  their  identi- 
There  were  other  bones,  apparently  of  large  animals,  but  your  corres- 
ent  was  unable  to  name  the  animal  they  once  belonged  to.  Among 
ossils  found  the  smaller  quadrupeds  had  a  representation;  bones  an- 
ing  in  size  to  the  fox  and  wolf  were  found,  also  others  answering  to 
heep  or  goat  in  size  and  appearance.  Bemains  of  birds  were  very  plen- 
some  very  large,  others  quite  small.  Waders,  swimmers,  scratchers, 
)robably  climbers,  were  recognized.  The  vertebrie  or  backbones  of 
or  some  other  animal  with  a  backbone  like  the  fish,  are  found  in  great 
y;  also  bones  like  nothing  I  over  saw  before,  therefore,  I  will  not  un- 
ke  to  describe  them. 

10  fossil  remains  lie  scattered  over  the  earth  for  a  distance  of  4  or  5 
in  the  direction  of  northeast  and  southwest,  the  strip  being  probably 
9  wide.    Near  the  southwest  end  of  the  deposit  are  two  small  lakes  or 
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LONGEST  BRlDGb:  IN  THE  WORLD. 

Tho  loiiijest  railroiid  bridir^^  in  the  worUl  was  oponcd  to 
near  Dumioo,  Sco  lumi.  on  TiU'Siiay,  iSepUMnber  25.  Tho 
opened  spans  the  OHliiar}'  of  tl»e  Tay  at  u  |K)int  almost  two  i 
It  has  been  constructed  tor  the  purpose  of*  affording  faciliti« 
convenient  conduct  of  the  traffic  of  the  North  British  Kail 
Hitherto  the  North  British  Hallway  Company  have  had  to  c 
15c  across  the  Tay  by  means  of  a  terry,  and  this  method  w 
pensive,  but  exceedingly  slow.  According!}',  their  en<j:ine( 
pr(4>ared  the  plans  of  the  bridge  which  has  now  been  com[ 
mentary  sanction  was  obtained  in  187(>,  the  bridge  being  c 
r^;  separate  undertaking,  with  a  capital  ot  8L750,600. 
jjfijji  The  contract  for  the  work  was  obtained  in  May,  1871,  a 
tion  stone  was  laid  in  tiio  land  abutment  on  tho  south  etid 
July  of  tho  same  year.  The  bridge  begins  about  a  mile  ar 
Newport,  on  the  south  si<le  of  the  river,  whore  the  depth  ol 
spring  tides  is  45  feet,  the  velocity  of  the  current  reaching  n 
knots  an  hour.  To  bridge  this  formidable  stretch  of  watt 
planned  a  bridge  of  85  spans,  varying  in  length  from  67  fe 
those  of  the  largest  size,  to  the  number  of  13,  being  plucec 
gable  part  of  the  river,  in  this  central  section,  where  it  w 
provide'  for  the  pii?*sago  of  siu  h  shipping  as  rro«juonts  the  poi 
ar,d  IVrlli,  tho  bridi^e  has  a  clear  hei<^ht  of  SS  leet  above  hi 
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9  £oet  wide,  thu8  placing  a  space  of  twelve  feet  between  their  centera. 
&  vrhole  being  tlien  made  fast  to  a  system  of  strong  iron  girders,  barges 
no  introduced  at  low  water  underneath  the  girders  so  that  when  the  tide 
fc^,  the  ponderous  mass,  wei£:hing,  it  might  be,  as  much  as  120  tons,  was 
Ljrd  bodily,  and  quietly  floated  out  into  the  river.    Having  been  towed 

t,o  the  site  of  the  intended  pier,  the  cylinders  were  lowered  by  hydraulic 
»a.«.ratus  till  they  rested  on  the  river  bottom.    Workmen  then  descended 
i  iiternal  shafts,  cxcn-'uted  the  material  from  beneath  the  cylinders,  and 
rz^used  thuni  gradually  Ij  Kiiik  until  tliey  reached  the  rock,  in  which  a 
1   bed  wjiA  eut  for  their  permanent  resting  place  ;  but  after  the  work  had 
mm    in  progress  for  some  time  it  was  found  that  the  rock  suddenly  shelved 
•-3.-  to  a  great  iiej)th  under  beds  of  clay,  gravel  and  sand.    It  therefore 
sue  impracticable  to  sink  the  piers  to  that  foundation,  and  a  new  meth- 
1^  aid  to  bo  introduced.    The  weight  of  the  pier  was  lightened  by  substi- 
g  in  the  upper  works  iron  columns  for  solid  brick,  while  the  adoption 
«^Ach  pier  of  a  single  oval  cylinder  measuring  23J  feet  by  13i  feet  se- 
t^^l  a  larger  bearing  than  had  previously  been  obtained  with  two  smaller 
The  outer  casing  was  of  malleable  instead  of  cast  iron.    When  the 
5"^^  masses  were  prepared  they  were  floated  out  and  lowered  to  the  river 
i:^«::>ni,  the  sand  at  the  base  being  removed  by  a  pump  invented  by  one  of 
u^Hsistant  engineers.    By  the  working  of  the  pump  a  large  cavit}*  was 
^^ily  formed  under  the  cylinder,  and  the  huge  ma.ssof  metal  sunk  into  it  by 
»  '^vn  weight,  reaching  to  a  depth  of  about  18  feet  below  the  bed  of  the  river. 

-  interior  of  the  cylinder  was  afterwards  filled  to  the  top  with  concrete, 
^he  upper  part,  bo  far  as  it  stood  above  the  bottom  of  the  river,  was 

-  ^  removed,  thus  leaving  an  ample  platform  of  artificial  rock  for  the  re- 
'^i  on  of  the  superstructure,  which  consisted  in  the  first  instance  of  brick- 
■-•W  in  the  form  of  an  elongated  hexagon,  measuring  20  feet  by  10  feet, 
A  placed  with  its  greater  length  in  the  direction  of  the  current.  This 
^t.  of  the  pier  was  likewise  put  together  on  shore,  and  floated  out  be- 
'^on  barges  in  a  length  of  about  20  feet,  being  sufficient,  when  placed 

the  c^'linder,  to  reach  above  low-water  mark.  From  the  low- water 
-Vei  the  pier  was  formed  of  solid  brickwork,  built  in  the  ordinary  way  by 
•Turkmen  brouv^ht  alongside  as  the  state  of  the  tide  would  permit;  and  at 
*igli- water  mark  lour  courses  of  stone,  of  an  aggregate  thickness  of  four 

five  feet,  finishe<i  olf  this  portion  of  the  work.  The  piers  of  fourteen 
^l^ns  were  founded  in  this  way,  the  upper  works  being  formed  of  iron  col- 
umns of  twelve  and  fitteen  inches  diameter. 

When  the  piers  had  been  brought  to  the  necessary  height,  the  girders^ 
leatturing  245  feet  in  length  and  weighing  190  tons  for  each  span,  were 
j\rod  out  and  deposited.  The  raising  of  the  girders  when  the  piers  had 
^11  completed  was  carried  on  in  lifts  of  20  feet  at  a  time  by  hydraulic  ap* 
liiratus.    Two  girders,  connected  by  tranverse  braces,  go  to  each  span, 

10  depths  varying  according  to  the  width  of  the  space  to  be  crossed.  The 
u^th  of  the  span  diminishes  in  going  toward  the  shores,  on  either  side  of 
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the  navigable  chanDel,  the  depth  of  the  girders  being  correRpondinglT  de- 
ereased,  the  minimum  being  12  feet.  To  provide  for  expansion  by  hetl 
which  will  amount  to  something  like  Beven  feet  in  the  whole  length  of  th« 
bridge,  the  girders  have  been  adjusted  to  the  piers  to  allow  a  certain  amout 
of  free  play.  The  bridge)  has  been  calculated  for  a  rolling  load  of  onend 
a  half  tons  to  the  foot  run.  Such  a  burden  is  more  than  could  be  brought 
upon  any  npan  by  filling  its  whole  length  with  loaded  freight  cars;  nopst 
of  the  bridge  would  have  to  undergo  a  strain  of  more  than  four  tons  to 
the  square  inch,  and  when  it  is  borne  in  mind  that  the  iron  is  actualirct- 
pable  of  sustaining  a  strain  of  twenty-one  tons  to  the  square  inch,  itviil 
be  seen  that  there  is  an  ample  margin  of  sdrplus  Rtrength. 


COLORING  OF  METALS. 

Metals  may  bo  colored  quickly  and  cheaply  by  forming  on  their  sir- 
face  a  coating  of  a  thin  film  of  a  sulphide.  In  five  minutes  brass  articia 
may  be  coated  with  any  color,  varying  from  gold  to  copper  red,  then  toeir- 
mine,  dark  red,  and  from  light  aniline  blue  to  a  blue-white,  like  sulphide  of 
lead^  and  at  lust  a  reddish  white,  according  to  the  thickness  of  thecoft. 
which  depends  on  the  length  of  time  the  metal  remains  in  the  sofutioi 
used.  The  colors  possens  a  very  good  lustre,  and  if  the  articles  to  be  col 
orod  have  been  previously  thoroughly  cleaned  by  means  of  acids  and  tiki- 
lio!?,  ihey  adhere  so  firmly  that  they  may  be  operated  upon  by  the  poli<h- 
ir.iij  stool.  To  prepare  the  solution,  dissolve  one  half  ounce  of  ln'jx>?»nlphite 
of  soda  in  one  pound  ot*  >vater,  and  add  one  half  ounce  of  aoetate  of  leaJ 
liissolved  in  half  pound  of  water.  When  this  eleur  solntion  is  heateilt'» 
from  190  dejLi:  to  200  dog.  Fah.,  it  decomposes  slowly,  and  procipitatt*'?  ^u^ 
phide  of  load  in  brown  flakes.  If  metal  be  now  present,  a  part  of  llieBul 
phide  of  lead  is  deposited  thereon,  and,  aeoording  to  the  thi<:'kness  of  tho 
'i«.-positorl  sulphide  of  lead,  the  above  colors  are  produciMl.  To  produii  in 
even  coloriiiLC,  tl»e  articles  must  be  evenly  heated.  Iron  treated  with  ihi" 
solution  takes  :i  steel-bluo  color  :  zinc,  a  brown  color  :  in  the  case  of  copper 
»»i»ioi  ts,  the  tirst  gold  color  doos  not  ap[>ear  ;  lead  and  zinc*  ar<»  entirely  in- 
•lirterent.  If,  instead  of  the  acetate  ot  load,  an  equal  wi^ight  of  sulphiirir 
acid  is  added  to  the  hyposulphite  of  soda,  and  the  process  carried  on  as  be 
lore,  the  brass  is  covered  with  a  very  beautiful  red.  which  is  followed  hy  a 
^reen  (^which  is  not  in  the  first  scale  of  colors  mentioned  above")  and  ch:in;:e? 
tinaily  to  a  splen<iid  brown  with  green  and  red  iris  glitter.  TIii<  l;i?t  >. 
accurdiiiir  t|^^.  American  Art  Journal,  a  very  durable  c(nuing,  and  mav 
find  special  attention  in  the  manufa(;tures,  esj)ecially  as  some  of  the  olhor* 
arc  not  very  ])ermanent.  Ver}'  beautiful  marble  designs  can  be  produced 
by  using  a  lead  solution,  thickened  with  gum  tragacanth  on  brass  which  lia-* 
been  heated  to  210  dog.  Far.,  and  is  afterwards  treated  hy  the  usual  Mu- 
t ion  of  .sulphide  of  lead.  The  solution  may  be  used  several  times.— rj'-' 
^'osfr(jnd\^  En^in€(*rinfj  Magazine, 
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SOLUBLE  GLASS. 

The  silicates  of  soda  and  potash  differ  fVom  the  other  silicates  grouped 
under  the  general  name  of  glass  in  being  soluble  in  water  ;  hence  they  are 
known  as  soluble  glass,  water-glass,  liquid  quartz,  etc.  While  ordinary 
glaHS  has  been  known  from  very  ancient  times,  those  peculair  compounds 
are  quite  new  to  us,  having  been  accidentally  discovered  by  the  late  Prof« 
Fuchs  of  Munich,  in  the  year  1818,  while  experimenting  with  n  view  to  the 
preparation  of  pure  silica,  in  1823,  when  the  Munich  theatre  was  rebuild- 
ing after  its  destruction  by  fire,  the  Bavarian  government  appointed  a 
scientific  commission  to  consider  by  what  means  the  woodwork  and  stage 
fixtures  might  be  rendered  incombustible;  and  Fuchs,  in  connection  with 
Pettenkofer,  afler  careful  investigation,  settled  upon  soluble  glass  as  the 
best  agent  for  the  purpose.  It  has  since  been  much  used  in  this  way,  though 
for  textile  fabrics  the  tungstate  of  soda  has  come  to  be  preferred.  In  apply- 
ing soluble  glass  it  is  necessary  to  begin  with  a  weak  solution,  and  to  let 
ihe  first  coat  dry  thoroughly  before  putting  on  a  second,  which  may  be  more 
concentrated.    A  wash  of  lime  is  sometimes  used  between  the  two  coats. 

When  the  soluble  glass  is  applied  to  surfaces  of  plaster  and  limestone, 
an  interesting  chemical  reaction  takes  place,  resulting  in  the  formi.tion  of 
silicate  of  lime.  A  vitreous  surface  is  thus  produced,  impervious  to  moisture 
and  unaffected  by  atmospheric  agents.  Soluble  glass  is  also  used  as  a  ve- 
hicle for  mineral  colors  in  a  kind  of  fresco-painting,  known  as  stereochramy, 
which  is  intended  to  withstand  exposure  to  the  weather.  The  famous  fres- 
coes by  Kaulbach  in  the  Museum  of  Berlin  were  done  in  this  way.  It  is 
also  coming  to  be  employed  for  preparing  paints  for  ordinary  use,  and  there 
are  factories  exclusively  devoted  to  the  manufacture  of  this  class  of 
pigments. 

One  method  of  making  artificial  stone  is  by  moistening  fine  sand  with  a 
solution  ot  silicate  of  soda,  pressing  the  mixture  into  mould,  drying  it  and 
exposing  it  to  a  high  temperature.  The  silicate  fuses  and  cements  the  grains 
together  into  a  mass  resembling  sandstone.  Any  desirud  color  may  be  im- 
parted to  the  stone  by  the  admixture  of  inetuHic  oxides  previous  to  the 
moulding  process.  Thousands  of  tons  of  the  silicate  are  consumed  for  this 
purpose  in  England. 

Another  important  application  of  soluble  glass  is  in  calico-printing,where 
it  is  now  extensively  used  as  a  mordant.  It  is  even  more  in  demand  in 
soap-making,  for  which  it  has  advantages  over  resin,  on  account  of  its  alka- 
line character.  It  also  enters  into  the  composition  of  fire-proof  cements  for 
stoves  and  other  iron-work,  and  especially  for  putting  up  iron  fronts  for 
buildings. 

Ill  this  brief  notice  we  have  m  ntioned  only  the  leading  uses  of  this  val- 
uable substance.  The  demand  for  it  in  the  arts  is  daily  increasing,  and  it 
is  probable  that  its  commercial  and  industrial  applications  are  destined  to 
be  immensely  extended  in  the  future. — Boston  Journal  of  CKem\%\T>j. 
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Very  oflen  is  u  history  locked  up  in  a  word.  It  is  certain  that  the «onb 
in  \vhi(rh  our  ancestors  expressed  their  thoughts  come  down  to  ufl  and  help 
to  influence  our  thoughts.  The  structure  of  our  languag^e  has  been  grettlr 
inHiicncod  hy  the  ancient  languages,  and  the  Greek  and  Roman  claasicsiR 
considered  so  inijiortsint  that  they  are  made  text  books  in  our  schools.  h\\ 
not  p(>ssii)lo  that  our  cookery  may  also  have  tho  same  stamp,  and  that« 
unconsciously  us  we  press  into  service  tho  classic  thouj^ht  and  the  elMc 
word,  we  may  also  follow  the  classic  taste  in  classic  recipe  ?  As  our  worv 
liavo  come  down  to  us  in  mother  tongue  from  generation  to  generation. « 
the  son  speaks  like  his  sire,  so  the  daughter  cooks  like  her  mother,  miijr 
styles  and  condiments,  dishes  and  recipes,  that  her  mother  used  before  her. 

Where  did  they  originate?  So  tar  as  our  observation  goes,  womeaiK 
not  given  to  devising  new  dishes.  It  is  true  that  changes  come,  periitfi 
through  accident,  perhaps  through  stress  of  circumstances,  bnt  often  with 
us  little  thought  as  might  be  given  to  the  gradual  change  of  a  word.  Boi 
if  tias.siial  literature  has  had  an  important  influence  on  our  modes  of  thought, 
is  it  not  much  more  ])robable  that  classical  cookery  may  have  had  quite n 
iniportaiit  an  inthienco  on  our  moiles  of  living,  and  through  them  upononr 
health? 

Wo  have  reason  to  believe  that  primeval  cookery  was  exceedingly  simple. 
Our  first  glimpse  nt  it  is  in  the  patriarchial  tent  of  Abraham,  where  Sarai 
kneadetl  -  tine  nieal  '  and  made  cakes  upon  the  hearth,  which  were  served 
with  the  dressed  calf  and  butter  and  milk.  For  aught  we  can  see  in  the 
text,  the  patriarch  hiln^elt■  cooked  the  calf,  and  if  he  did  s«>.  be  was  justified 
by  noble  rompany.  His  own  grandson  is  represented  as  making  a  poittge 
so  seduitive  as  to  beguile  his  brother  ot  the  birthright  The  heroes  of  Homer 
did  their  own  (MMikiiig.  Achille**  turned  the  spit.  Their  exact  melhodsol 
cooking  are  not  very  earetully  reeoriled,  and  it  is  probable  that  the  women 
(li<l  the  most  of  the  eulinary  work,  \'el  the  mention  ot  man^-  such  cirtui..- 
stances  seems  to  indivato  that  it  was  done  with  very  little  art  and  upon 
occasion  by  those  who  needed  it.  Roasting  meat  before  the  tire  or  seethicg 
it  in  a  pot,  and  baking  cakes  in  the  hoi  ashes  on  the  hearth  were  probably 
for  ages  tho  highest  aehieveinents  in  that  lino — wholesome  cookery  indeed! 
Shall  we  say  that  it  were  better  if  we  had  never  departed  therefrom  ?  Jsit 
true  that  man  in  this  respect,  in  his  best  estate,  is  a  barbarian,  or  shall 
take  the  results  of  a  long  experience  in  waywardness  and  learn  how  to  come 
back  U)  nature  intelligently  and  permanently? 

The  tirst  gross  violation  of  nature  we  find  in  the  leaven  which  appareotlf 
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lo  Hebrews  learned  to  use  among  the  E«j^yplianfl.  This  was  sinipU'  sour 
r>ui^h,  usually  kept  by  reserving  a  piece  of  the  bread-dough  until  the  next 
Liking.  This  addition  excited  fermentation  in  the  mass  more  readily  than 
\  \  \\  to  80ur  of  its  own  accord.  With  the  increasing  fineness  of  their  flour 
:id  come  the  need  of  something  to  make  it  light,  and  as  they  had  not  our 
rens  or  gem-pans  or  our  other  intelligent  devices  for  making  bread  at  once 
k^lit  and  wholesome,  they  accepted  this  chance  device  of  leaven  and  used  it 
r  centuries  ;  indeed,  it  is  still  in  use.  There  is  little  doubt  that  its  impure 
laracter  was  partially  recognized  among  the  Ilebrjews,  for  in  some  of  their 
iremonial  purifyings  all  leaven  and  all  fermented  articles  were  removed 
om  the  house. 

The  first  traces  we  find  of  yeast  are  in  the  writings  of  Plin^*.  He  says 
»ut  for  leaven  the  lloman  mixed  millet  wiih  sweet  wine  and  let  it  ferment 
yoar !  They  also  employed  wheat  bran  soaked  for  three  days  in  sweet 
III  to  wine  and  dried  in  the  sun.  Of  this  they  diluted  a  certain  i  uantity 
the  time  of  making  bread,  which  was  left  to  ferment  in  the  best  wheat 
>nr  and  afterward  mixed  with  the  entire  ma*»s.  This  is  our  present  style 
■  sponging,'*  plainly  enough,  though  ttie  'yeast  '  is  not  so  definite.  Indeed, 
lese  und  the  following  items  show  that  the  liomans  at  that  time  did  not 
lo  yeast  in  its  present  form  :  *  A  dish  containing  two  pounds  of  barley  paste 
heated  until  ebullition  commenced.  Jt  was  then  put  into  vcwsels  until 
became  sour.  Very  often  leaven  was  procured  from  dough  just  matle.  A 
ci-c  was  taken  from  the  mass  and  left  to  turn  sour  for  subsequent  use."  In 
lilition  to  all  this,  Pliny  goes  on  to  say  that  t'le  Ciauls  and  the  Spaniards, 
tor  having  made  a  drink  from  grain,  saved  the  scum  to  raise  dough,  and 
\fxt  their  bread  was  the  lightest  of  all.  Perhaps  some  of  our  readers  will 
•cognize  this  as  having  the  same  origin  as  our  brewer's  yeast to  others, 
bo  never  before  looked  so  far,  it  will  unfold  the  not  over-clear  origin  of 
le  first  cup  of  yeast — the  filthy  scum  ot  the  decaying  liquid  in  the  brewer^s 
it.  Verily,  they  did  find  something  at  last  wherewith  to  make  their  bread 
i^ht,  but  it  was  at  a  rather  severe  cost  to  its  cleanliness  and  nutrition. 

In  the  gratification  of  the  palate  and  the  fancy,  the  (i reeks  ami  lii>mans 
i  last  launched  upon  a  mad  whirl  of  artificiality,  which  delighted  in  out- 
i^ing  all  laws  of  nature,  moderation,  common  sense,  and  even  decency, 
ne  hardly  knows  where  to  begin  the  strange  list,  unless,  indeed,  we  begin 
itli  the  degeneracy  of  aims,  the  grossness  of  greediness,  and  the  reckless- 
ess  of  expense  which  permitted  such  extravagances. 

Expensive  eating  came  to  be  apparently  the  only  ambition  of  the  ilomau 
eople  and  their  rulers.  Their  senators  vied  with  each  other  in  giving  the 
lost  extravagant  dinners,  and  their  emperors  took  the  lead  to  such  a  degree 
lut  some  of  them  are  noted  only  for  the  extent  of  their  appetites.  The 
Iniperor  Claudius  sat  down  to  table  at  all  hours  and  in  any  place  ;  nor  did 

0  leave  the-  repast  until  distended  with  food  and  soaked  with  drink,  and 

1  en  only  to  sleep.  When  he  awoke,  a  tickling  feather  relieved  him  ot  his 
tirfeit,  and  he  was  ready  to  eat  again. 
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Many  of  the  gourmands  became  great  adepts  in  the  nse  of  thefeatber.  I 
Vitelltus  used  it  so  effectually  that  he  could  cause  himself  to  be  invited  to  1: 
dinner  by  several  different  senators  the  same  day.    Little  he  cared  il  it  : 
should  cause  their  ruin  ;  for  they  could  not  venture  on  such  a  banqnetiti  • 
less  expense  than  400,000  sesterces  (816,000),  and  this  was  but  a  modenie  • 
sum.     Lucullus  served  Cicero  and  Pompey  with  a  little  collation  that  cm  : 
S5,000,  and  there  were  three  of  them  to  eat  it.     How  they  could  expendn 
much  may  be  easily  seen  if  we  examine  their  dishes,  which  were  little priud 
unless  procured  at  great  expense.  They  had  flesh  of  peacocks  at  $40  per      = ' 
was  preferred  to  that  of  cheaper  but  more  delicious  poultry.    Bat  siM  - ' 
many  could  avail  themselves  of  peacocks,  even  at  this  price,  those  who  woiM  ^ - 
not  be  outdone  had  dishes  of  peacocks*  brains.    Another  dish  was  compoirf  T 
of  the  tongues  of  singing  birds.   Young  pigs  were  fed  on  dates  ;  geese  win 
fattened  on  tigs,  and  their  livern  alone  were  used,  being  soaked  in  milkinj 
honey — the  forerunner  of  the  modern  pate  de  foie  gras.    Fish  were  in  great 
demand,  and  those  which  were  bi*ought  the  greatest  distance  were  themoft 
highly  esteemed.   Whole  fleets  of  ships  were  employed  in  bringing  the^ind 
other  dainties  from  abroad.    Koman  nobles  would  not  u n frequently  pay om 
hundred  dollars  for  a  single  lamprey.    Mullets  sold  as  high  as  from  seventr*  , 
five  to  one  hundred  dollars  each,  and  it  is  related  that  Crispinus  paid  three  ; 
hundred  dollars  for  one  weighing  six  pounds,  and  considered  it  cheap tt  I, 
that.    In  the  reign  of  Tiberius  three  of  these  were  sold  for  one  thousand  I 
dollars.    What,  then,  tnusi  ho  the  cost  of  dishes  composed  only  of  the  livers  I 
of  tht'se  tisli  ?    Holioi^iibalus  had  upon  occasion  two  large  dishes  filled  wiiii  1 
their  gills  only.    At  last  tho  woalthy  built  expensive  reservoirs  and  kepi 
their  own  tish,  though  not  with  a  view  to  eoonom}-,  for  they  fed  them  whh 
tho  rarest  liainiies.    It  was  even  said  that  slaves  were  thrown  in  to  satiatt 
those  pets,  but  whether  this  bo  true  or  not.  their  sea-eels  were  conimonlTU-'i 
with  veal  soaked  in  blood.    Other  sorts  were  taken  from  the  river  jurt 
where  it  received  the  tilth  from  tho  entiie  city. 

In  wonder  it  may  well  be  asked  what  had  become  of  the  common  sonn' 
and  (leeency  ol  human  nature.  We  can  account  for  these  excesse*  ann 
atrocities  ortly  by  observing  the  entire  departure  of  the  people  from  natural 
rules  and  their  utter  abandv>nment  to  the  artificial.  Instead  of  studyiui{intu 
the  nature  of  their  materials,  w  iih  a  view  to  )>roducing  the  greatest  harmouy 
in  their  combinations,  they  seem  to  consider  it  a  crowning  achievement  ii 
they  oould  entirely  obliterate  all  traces  of  their  real  nature  and  substitute 
therefor  whatever  was  mo^t  foreign  and  not  recognizable.  Fish  of  various 
sizes  were  served  up  to  ri'semblo  pork,  veal,  beet,  or  mutton,  and  rice  rrrw. 
Vegetables  were  cooked  to  resemble  meats,  and  meats  disguised  to  resemble 
other  subsianccs.  Eggs  were  served,  which  on  being  broken  were  found  tu 
contain  lat  ortolans.  Tho  cook  of  l^ouis  XLV,  who  on  Good  Frida}-  sorvcJ 
up  a  iiinnor  composed  of  poultry  and  butchers'  meat,  but  which  was  reallv 
nothing  but  vegetables,  had  a  good  deal  of  the  same  spirit,  and  must  have 
had  no  small  amount  of  practice  to  bring  about  such  results. 
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what  of  the  ett'eet  upon  the  taste?  It  in  related  of  one  of  these  old 
iiids  that  he  was*  seized  with  an  invincible  desire  for  loaches.  It  was 
middle  of  the  night  and  they  were  far  Iroin  the  sea.    He  had  no  idea 

the  loaches  could  be  obtained,  but  loaches  he  must  have,  and  his 
ouk  wuM  summoned.  *4^oaeheB,  sire  !  '  cried  the  man  in  dismay  ;  but 
nniand  wus  imperious  and  must  be  obeyed.  The  cook  was  more  skil- 
\\\  the  noted  VateL  cook  to  the  Prince  of  Caude,  who  when  he  found 
irt  nui?»ler  was  to  entertain  the  king  at  dinner,  and  there  were  no  fish 
:ul,  went  to  his  room  and  threw  himself  upon  his  sword.  The  demand 
i  Iks  si  nt  this  man  to  his  room,  not  to  kill  himself,  but  to  study  and 
iiietit.  Before  long  he  came  forth  with  a  plate  of  fried  loaches,  irre- 
tible  in  appearance,  and  as  to  taste  the  gourmand  declared  he  had 
before  eaten  any  he  liked  so  well !  And  of  what  were  they  madeV 
ishes,  pared,  cooked  and  seasoned.  But  if  we  admire  the  skill  that 
nepare  such  a  dish,  what  must  we  think  of  the  taste  that  judged  it? 

thi^?  tustc  we  may  judge  partly  by  their  seasonings.  The  following 
ioiils  composed  their  sauce  for  crawfish  :  honey,  vinegar,  wine,  garum, 
>ppe«l  onions,  pepper,  alisander,  carrots,  cummin,  dates  and  mustard. 
lh>\viii:^  is  stuffing  for  a  crab:  cummin,  mint,  rue,  alisander,  pine  nuts 
pprr  ^*(nike(J  for  a  long  time  in  garum,  honey,  vinegar  and  wine.  The 
ng  made  nauce  for  roebuck  :  pepper,  parsley  seed,  dry  onion,  green 
iki  nanl,  honey,  vinegar,  garum,  dates,  wine  and  oil.  The  following 
entire  recipe  for  a  dish  of  ducks'  brains:  -'Cook  some  ducks'  brains 
ince  them  very  small;  then  place  them  in  a  saucepan  with  pepper, 
n-root,  garum,  sweet  wine  and  oil;  add  milk  and  eggs,  and  submit 
lolo  to  the  action  of  a  slow  tire.  '  The  celebrated  Apicius  gives  this 
ig  for  roast  duck  :  "Make  a  mixture  of  pepper,  cummin,  alisander, 
toned  raisins  or  Damascus  plums  ;  add  a  little  honey  or  myrtle  wine  : 
t  in  a  >aucepan.  cook,  and  then  add  to  these  substances  vinegar,  garum, 
1  :  atU*rward.  some  parsley  and  savory. 

find  a  large  share  of  the  recipes  equally  absurd ;  we  select  a  few 
iroin  Apicius:  "Mix  pine  nuts,  pepper,  honey,  rue  and  cooked  wine; 
A' nil  eggs  well  beaten  :  submit  this  mixture  to  a  slow  fire,  and  serve 
aving  smeared  ii  with  honey."  Again:  "Make  a  compact  mixture 
ey,  milk  and  eggs  ;  let  it  cook  very  slowly,  and  serve  afler  having 
Ird  it  over  with  pe|»per."     Less  elaborate  cakes  were  made  with 

and  rye  or  other  kinds  of  flour,  and  sometimes  with  the  addition  of 
(itl  honey.  Sugar  they  did  not  have,  hence  dates,  figs  and  honey  were 
;Minci})al  sweeteners,  but  cheese  was  a  common  ingredient  ot  their 
Here  is  one  of  the  m()st  simple:  "Half  a  pound  of  flour,  two  and  a 
I  cheese,  three  ounces  of  honey  and  one  egg.  As  soon  as  baked  it 
fiearcd  with  honey  and  dredged  with  po|)py  seed."  It  was  eaten  with 
i.  We  should  hardly  accept  it  now.  either  for  taste  or  wholesomencss. 
I  it  is  n»)t  quite  so  gross  a  cr»nglomeration  as  the  sauces  already  given. 
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It  will  be  noticed  that  everyone  of  these  included  garnm.  This 
•^univerHar'  sauce  of  meat  cookery.  Like  the  East  Indian  currr, 
into  eTerything.  We  have  no  such  universal  seasoner,  unless  it 
Catsup  and  Worcestershire  sauce,  as  used  by  some  individuals,  affoi 
illustration,  only  that  these  find  their  place  in  the  caster,  while  th( 
was  usually  added  by  the  cook.  In  a  collection  of  old  Roman  reei; 
before  me,  of  fifteen  for  preparing  chicken,  lamb  and  kid,  twelve 
garum.  Its  character  betrays  at  once  the  coarseness  of  the  Rom 
and  the  uncleanness  and  artificiality  of  Roman  food  preparations.  I 
tial  ingredients  were  salt  and  decayed  tish.  They  '-macerated  the  it 
of  fish  in  water  saturated  with  salt  until  putrefaction  began  to  sho 
and  then  they  added  parsley  and  vinegar."  'A  thick  garum  was 
quently  obtained  by  allowing  the  entrails  and  other  parts  generally 
away  to  liquefy  in  salt."  -In  the  time  of  Plin^'  mackerel  was  prefe 
which  they  employed  either  the  gills  or  the  intestines." 

iSo  if  any  one  wishes  to  get  a  tolerable  idea  of  the  character  of  thi? 
Roman  <:)auce,  let  him  visit  an  ancient  and  deserted  barrel  of  salt  m 
in  which  some  of  the  fish  have  been  left  to  spoil,  and  secure  some  of 
lectable  brine.  He  will  probably  find  it  sufficiently  revolting  to  h 
customed  taste,  without  attempting  to  manufacture  it  tn  regie  from  l 
and  intestines.  That  the  above  arc  not  exceptionally  repulsive  mel 
preparation  will  appear  from  further  recipes.  The  following  was 
romrnon  usr :  '  Amatuus  took  very  small  fishes  or  only  their  eutn 
throw  Ihom  into  a  vcssol  with  a  lari^c  quantity  ol  sail.  These  were < 
to  \hv  sun  and  l«)iii(an(i  trt'(|iuMn ly  stirred.  Wlu-ii  heat  had  caused  i 
ation  and  the  vo^sid  contai ri e<l  only  a  kind  ot'jmlp  i)r  pastv,  ahnu^l  1 
kind  of  willow  ha>krt  was  introdii<H'<l.  into  whi<-li  the  i^ariuii  alon 
))enelrate.""  •Allhoiiii;h  tish  was  i;«'norally  used,  llu-  tiesh  ot  ^t-verni 
was  soini'tiines  i'in}»loyed  in  llu*  tornialion  ot  i^aruni." 

Of  course,  this  w^as  loo  inex|»ensive  to  suit  the  lasle  tor  lavish 
and  the  '  apogee  of  retinemenl"  was  secured  hy  UNing  the  liver  of 
mullet,  the  expensive  fish  we  quoted  above.  Others  again  used  tl 
of  niackerel  or  of  the  mullet,  and  a  quart  of  this  garum.  on  aecoui 
"Scarcity  and  the  care  noeessarv  for  its  j)roduelion,  cost  from  -S15 
Ocno-garum  was  a  pre|)arati(/?i  ot  ^arum  with  Avine  and  spiee^,  ai 
iJCaruin  with  oil  and  spiecs;  hydro-garum,  with  water,  et<;. 

"The  ])rineipal  elements  of  irarurn,  then,  were  almost  invariably  i 
— tish.  salt,  and  a  grealoi'  or  less  fermentation.  No  doubt  this  wa- 
able,  but  then  no  one  ever  thoui^lit  of  rei^aling  himself  with  this  liq 
was  never  taken  alone,  but  was  resei'ved  as  a  seasoning  tor  a  h<».st  o 
in  order  to  heighten  their  flavor.  "  Apieius,  that  greatest  (;t  :iut 
among  Roman  eooks,  "places  it  in  almost  every  sauce,  hut  never  - 
by  itself,  nor  doc<  he  use  it  unmixed.  "  It  was  so  strong  and  fVnii 
•  •ould  not  be  ealen  by  itself,  but  lo  offset  that  they  bi'toulefl  all  oilu^ 
with  it. 
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Tarmii  itst  lf  has  dropped  out  of  our  legacies  from  this  ancient  cookery, 
from  thojse  impure  times;  but  not  ko  all  the  principles  that  lay  at  the 
iciation  of  its  U8e.  We  find  them  still  in  the  fermentation,  the  indigewti- 
y.  and  the  artificiality  of  many  of  our  food  preparations.  By  fermentt*- 
we  have  prepared  a  great  many  poisonous  drinks  ;  we  have  destroyed 
h  nutrition  in  bread  and  bread  preparations;  spoiled  many  good  fruits 
vegetables  by  making  them  indigestible,  as  pickles  and  sweet  pickles, 
brandied  fruits;  but  above  all,  we  have  inherited  so  artificial  a  style  of 
:ing  that  our  cooks  study  the  rules,  the  recipes,  and  the  cook-books, 
never  the  nature  of  the  materials,  only  so  far  as  to  ascertain  their  plas- 
y  with  regard  to  shape.  This  tendency  to  artificiality  is  one  of  the 
itest  misfortunes  now  in  our  cookery.  It  so  dominates  us  that  we  have 
r  little  thought  of  originality.  Women  who  can  invent  fashions,  trim  up 
aake  their  own  bonnets  out  of  old  materials,  and  make  over  dresses  to 
good  as  new.  scarcely  ever  get  up  a  new  dish  for  their  tables.  If  they 
hance  to  vary  an  old  style,  under  the  force  of  circumstances,  and  get  a 
i  result,  they  seldom  follow  it  up  and  perfect  it  until  they  make  a  new 
permanent  dish.  And  this  is  largely  because  they  do  not  understand 
principles  of  cookery  or  the  harmonies  of  combination.  These  harmo- 
are  not  recognized.  They  have  scarcely  seen  the  light  since  they  were 
sd  into  the  grotesque  shapes  that  disgraced  the  Roman  tables  and 
iched  into  uniformity  of  taste  with  garum  and  kindred  devices. 
I  lady  who  has  had  long  experience  of  ^'skilled"  English  cooks,  remarked 
le  that  their  dishes  were  usually  attractive  in  appearance,  but  disap- 
ting  to  the  taste.  The  French  womcTi  are  more  apt  in  their  study  of 
Jriuls.  and  more  enterprising  in  their  combinations;  but  we  have  only 
►ok  into  booKs  like  that  of  Blot  to  see  "two  bay-l»»aves  and  a  sprig  of 
lo,  '  repeated  with  a  frequency  that  inevitably  brings  to  mind  the  garum 
pieiiis.  If  any  thougliit'ul  mind  could  fail  to  see  the  pr<»bability  ol  iter- 
ating error  in  the  inHpieslioning  uniformity  with  which  vhedauglite 
ws  ihr  nioilier  in  lier  e<K»kery,  we  might  traee  the  des<  ent  of  still  other 
►aratioiis  that  have  come  down  to  us  like  the  tattene«l  geese  livers,  the 
t.  an-l  other  jirodiicts  of  fermenlation  :  hut  we  hope  enough  has  been 
ti»  awak«'  a  questioning  spirit  which  shall  refu.se  to  take  any  recipe  or 
•»ni  merely  because  it  h:iii  the  sanction  of  age.  Any  abomination  sanc- 
ed  by  age  is  doubly  iin  abomination,  and  requires  greater  energy  of 
rt  to  contest  its  demands.  We  do  not  wish  our  govennnerjl  or  peojde 
Dpy  the  excesses  of  the  Roman  people,  and  certainly  in  their  later  <lays 
r  excesses  had  everything  to  do  with  their  artificial  and  luxurious  cook- 
riie  bare  po.ssibility  that  in  our  traditional  recipes  we  mav  be  drink- 
from  a  fountain  so  defiled  as  the  Roman  cooker}*,  should  lead  us  to  seek 
resher  springs  and  for  natural  fountains.  And  \i  we  can  learn  from  all 
waywardness  st)me  reasons  for  naturalness  and  its  advantage:^,  it  will 
he  in  vain  that  we  have  studied  for  a  little  while  the  artificiality  of  a 
i  riant  phase  of  ancient  cookery. — Julia  Coleman  in  Phrenological  Jour haf. 


ment8  to  arrive  at  the  cause  of  the  phenomena  thus  observed 
as  follows : 

I  took  skimmed  morning's  milk,  filled  a  eudiometer  tube  ( 
introduced  100  c.  c.  pure  oxygen  gas. 

Then  by  the  use  of  an  ordinary  battery,  and  a  small  li 
<  aueed  sparks  of  electricity  to  pass  through  the  oxygen  foi 
The  current  was  then  broken,  the  tabes  shaken  ap  and  allows 
live  minutes.  The  milk  does  not  appear  quite  as  opaque,  an 
ticeable  acid  reaction. 

On  continuing  the  current  for  five  minutes  longer,  inal 
minutes,  the  milk  curdles  very  perceptibly,  and  shows  a  de< 
action. 

The  contents  of  the  tube  on  standing  for  twenty  minute£ 
the  consistency  of  ordinary  sour  milk  or  bonny-clabber. 

From  the  above  experiments  it  will  be  seen  that  the  oxy 
verted  into  ozone,  which  we  think  may  be  stated  as  the  caoBe 
souring  of  milk  during  thunderstorms. 

The  increased  acidity  is  due  to  the  formation  of  lactic  a< 
probably  some  acetic  acid,  by  means  of  the  ozone.  One  or  bot 
then,  causes  the  casein  to  be  precipitated. — Scientific  American 


A  SIMPLE  METHOD  OF  VENTILATING  ROC 

Dr.  H.  N.  Dodge  informs  us  that  ho  has  found  the  followi 
satisfactory'  for  the  ventilation  of  rooms  that  are  much  used 
weather  :  Nail  or  screw  a  neat  strip  of  wood,  from  one  to  twc 

niton  fho  vvinHaw  will    inaf  inwwli^i^f  tli*»  unkiVi    unH    o-vf  ^^rt  rl  i  *>  ^  r^-. 
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milting  the  least  air  at  the  window  sill.  The  air  admitted  betw^een  th«^ 
sashes  is  thrown  directly  up  toward  the  ceiling,  and  there  mixes  with  tbe^ 
lieated  air  at  the  upper  part  of  the  room.  The  room  is  thereby  ven/tilatedF 
in  a  thorough  and  agreeable  manner  without  draifts  of  cold  air  upon  tke 
persons  in  the  room.  The  fixture  should  b*  applied  to  several  windows  in 
a  room.  The  amount  of  ventilation  may  be  regulated  by  the  distance  that 
the  lower  sash  is  raised.  This  arrangement  is  cheap,  simple,  and  effective. 
— Scientific  American. 


Production  of  Crystaj.line  Figures  Upon  Glass  or  Paper. — Window* 
panes,  wall-paper,  or  other  surfaces  may  be  handsomely  decorated  by  means 
of  the  following  simple  process :  Prepare  as  concentrated  a  solution  as  pos- 
8ible  of  any  easily  crystal lizable  salt,  as  magnesium  sulphate,  zinc  sulphate, 
etc.,  and  dissolve  in  it  a  small  quantity  of  dextrin.  Filter  the  solution 
through  white  filtering  paper,  and  apply  it  evenly  and  thinly,  by  means  ot 
a  broad  brush,  to  the  glass  or  other  surface,  which  is  then  kept  in  a  horizon- 
tal position  for  about  fifteen  minutes.  During  this  time  most  magnificent 
groupings  of  crystals  make  their  appearance,  resembling  the  ice-flowers  of 
winter,  which  adhere  firmly  to  the  surface,  but  may  be  permanently  fixed 
by  means  of  a  thin  coating  of  shellac.  If  it  is  desired  to  remove  part  of 
t.he  coating,  as.  for  instance,  to  examine  the  crystals  for  their  optical  beha- 
A'ior  towards  polarized  light,  it  is  only  necessary  to  pour  a  thin  layer  of  col- 
lodion over  them,  and,  after  drying,  to  strip  the  latter  caref\illy  off.  In  this 
i¥ay  the  whole  crystal  group  may  be  lifte.d  off  the  glass,  adhering  to  the 
<*ollodion  film. — New  Remedies. 


Washing  Flannels. — A  lady  correspondent  says:  1  will  give  a  little 
of  ray  experience  in  washing  flannels.  I  was  taught  to  wash  flannel  in  hot 
water,  V>ut  it  is  a  great  mistake.  In  Italy  my  flannels  were  a  wonder  to  me ; 
they  always  came  home  from  the  wash  so  soft  and  white.  I  learned  that 
the  Italian  women  washed  them  in  cold  water.  Many  a  time  have  I  watched 
them  kneeling  in  a  box,  which  had  one  end  taken  out,  to  keep  them  out  of 
the  mud,  by  the  bank  of  a  stream,  washing  in  the  running  water  and  dry- 
ing on  the  bank  or  gravel,  without  boiling  :  and  I  never  had  washing  done 
better,  and  flannels  never  half  so  well.  I  have  tried  it  since,  and  find  the 
secret  of  nice  soft  flannels  to  be  the  washing  of  them  in  cold  or  luke-warm 
wntvr,  and  plent}'  of  stretching  before  hanging  out.  Many  receipts  say, 
Don't  rub  soap  on  flannels;  but  you  can  rub  soap  on  to  the  advantage  of 
the  flannels,  if  you  will  rinse  it  out  afterward  and  use  no  hot  water  about 
them,  nut  forgetting  to  stretch  the  threads  in  both  directions  before  drying. 
Flannels  so  cared  for  will  never  become  stiff',  shrunken,  or  yellow. — Boston 
Journal  of  (Chemistry. 

To  Remove  Silver  Stains  kro.m  Woven  FABUirs. — The  following  process 
i.s  sai<l  tT)  be  especially  successful  in  removing  spots  from  materials  which 
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have  been  fteveral  times  washed  :  First  prepare  a  saturated  solution  of  chlo- 
ride of  copper;  dip  the  spotted  piece  in  the  solution,  and  allow  it  to  remain 
some  minutes,  or  according  to  the  chaiacter  of  the  stains.  Then  mb  the 
stains  with  a  cr^'stal  of  hyposulphite  of  soda.  Wlien  neutral  chloride  cop- 
per is  used,  the  color  of  the  stuff  does  not  change.  This  process  (tan  be  re- 
peated. 

To  Wash  Red  Table  Linen — Use  tepid  water,  with  a  little  powdered 
borax,  which  serves  to  set  the  color  :  wash  the  linen  separately  and  quickly, 
UBing  very  little  soap  ;  rinse  in  tepid  water,  containing  a  little  boiled  starch: 
hang  to  dry  in  the  shade,  and  iron  when  almost  dry. 
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Waterlo«>  Place  was  the  site  always  thought  of  from  1820.  the  date  of 
Mehemet  Ali's  gitt  of  the  obelisk  to  George  IV.  soon  after  which  the  natioft 

was  led  to  look  for  it>  i-rection  on  that  spot.  *•  for  age^  to  serve  to  revive  the 
recollection  of  iht-  exploits  of  nur  naval  and  lailitarv  heroes.  "  Sir  Robert 
Peel  at  lliat  l*nie  t.^M  Li»i«l  We-^iiiieath  he  ih.-Uirlit  it  wa>  a  niuuumeiii 
whieh  «»ULrhl  io  he  hr«»ii_r}it        L«'r:«ifii  •  r.-. a>  a  nieniorial  li>  Sir 

Halph  Al»erei«Mn)»y  aiii  ••tliei-i  Nvi».»  iia-i  t.  ul:!:!  an!  tiie-f  iii  Kirv]»l.  Bui 
the  ^jue>l  ivin  viopi  t.-r  'i'-iity  vvar-.  lUiii:.  iIm-  '24  <r.Iiihe.  l'*51.  L"i'i 
Wostmoalii  * '.te.l  lin  >r  aiitiiMi-itaiivf  ..pir,:.o.«.  j-nliiii:^  iii*-  ♦juesii-.n  ii»  the 
Kurl  ot  ('ar;i>'.e  iii  The  11.';im  L«»r  U  a>  :••  lii--  iiiean>  wliieli  iiad  ]»i-fii 
taken  lor  apju  -'pria: •  v. i  vvn.ov.ii::  tii.-  i-^k  to  tlr.-»  e'luiiirv.  Un 
.'eeasion  Lord  We^t !!ie:il h  iric  i  :!j  vaiii  i-*  'Vi-rUiri^w  hy  eouiuer  te5»timonv 
the  dumairinc  rep-^r;  "l  ^ate  Sir  (iar«i.ner  NV:ik:ii>'.n — that  the  inscrip 
tions  were  in  •  i»a  i  a  siaiv  ::.a:  "ije.i-ik  wa*»  wonh  removing.  Mr. 
Hume.  also,  om  it.v  -  w.-.j  .i  ;;.y  1.  wa^  Tain  I  »  wiiioiraw  his  niotion  iti  llit* 
i\Mnmv-n>       ihi-  rem  v.».  .'iH.is^.  wii-ri.  \va>  liioui^lii  uol  worth  tiu' 

V  ost.  althoiiiTii  .le  'tVv '  V  i  :  .  i  ::  j  :  i  »  :ii>  iui:r\  lor  t:7,v»0»».  Hajjpiiy 
Sir  t^ard.r.er  \V..k:!.>  :  •  :;.>  iii-^^ai;.  j  a:  .ea>t.  lo  iiavt-  been  lar 

T'rv»m  ir.ta.lMe     Pr  :"   W..-        a  :,   v  rrav.K  y  :i;e  w-.-athei'-beaiei! 

look  ol  the  .  ::,  ■.  -.vliIci;  i;e  ii  «M>  huvc 
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HHid  to  be  in  better  preservation  than  the  standing  Needle  at  Alexandria; 
it  han  happily  escaped  serious  injury  from  its  fall;  and  its  entombment  in 
the  sands  of  the  seashore  and  the  rubbish  of  building  material  would  seem 
to  have  been  favorable  to  its  preservation.  The  sides  most  injured  are  those 
to  landward,  and  the  agents  of  mischief  the  sharp  pellets  which  ride  in  the 
sand  storms  so  common  in  Egypt,  that  drive  their  sharp  and  piercing  atoms 
a^^ainst  an  opposing  surface  with  the  fury  of  musket  shot/' 

It  is  worth  notice,  in  passing,  that  the  present  is  just  the  1000th  year 
since  the  Augustan  ceremonial.  Of  course,  when  that  happened  Cleopatra 
had  been  dead  seven  or  eight  years.  But  against  the  suggestion  that  she 
had»  therefore,  no  right  to  give  her  name  to  the  Needles,  it  is  plausibly 
urged  that  she  might  have  designed  their  removal  from  Heliopolis,  the  Bibli- 
cal On,  where  the  inscriptions  on  them  say  they  originally  stood,  as  she 
may  have  designed  the  temple  of  C»sar  itself.  Prof.  Wilson  dwells  on  the 
interesting  associations  of  our  monolith  with  On  and  with  the  Land  of 
Goshon,  in  which  the  metropolis  of  Egyptian  learning  stood,  and  so  with 
the  histor}'  of  the  Hebrew  patriarchs  and  people,  with  their  great  leader, 
Mps<-t*.  More<»ver,  under  the  shadow  of  its  now  lone  obelisk,  the  oldest  in 
the  world,  tradition  locates  the  Holy  Family.  *'  Originall}-  there  were  three 
pairs  of  obelisks  at  On.  but  of  these  only  one  single  obelisk  remains,  almost 
the  sole  surviving  relic  of  that  ancient  city."  Prof.  Wilson  thinks  it  was 
erecti»d  nearly  5000  years  ago.  The  other  four  obelisks  were  all  set  up  by 
Tliot limes  III.  and  his  family.  '*  Two  of  these  four  were  called  Pharaoh*s 
Needles,  lUid  now  serve  to  decorate  the  cities  of  Constantinople  and  Home, 
while  the  remaining  two  were  transferred  to  Alexandria  to  become  cele- 
brated as  Cleopatra's  Needles."  It  is  plain  --Our  Kgyptian  Obelisk"  need 
not  be  u-^hamed  di'  its  lineage.  Nowhere  in  the  land  of  obelisks,  not  even 
:it  sacred  Thebes,  did  there  ever  stand  a  finer  or  mure  interestinir  group  of 
those  monoliths,  all  symbols  of  the  Snn-god's  rays,  than  the  three  pairs 
which  guarded  the  pylons  of  his  temple  in  his  own  city,  On.  Of  the  six, 
but  one  has  disappeared.  Its  surviving  sister,  the  noble  shall  of  Usertaeon 
I,  who  heads  the  grandly  historical  Twelfth  D}' nasty,  still  keeps  lonely 
watch  on  the  spot.  Of  the  other  four,  all  bearing  the  name  of  the  greatest 
conqueror  of  the  new  empire  down  to  Alexander,  not  excepting  Ramses- 
Sesostris,  two  are  divided  between  old  and  new  Rome,  the  third  marks  the 
site  of  the  old  part  of  Alexander's  Egyptian  capital,  and  we  are  now  cran- 
ing our  necks  in  expectation  of  the  arrival  of  its  fellow  in  the  greatest  city 
#>f  the  modern  world. — London  Times, 


Raising  Roses  from  Seed. — To  raise  roses  from  seed,  take  the  seed 
when  fully  ripe,  separate  them  from  the  pulp,  mix  them  with  moist  sand, 
put  them  in  a  little  box  or  flower-pot,  and  then  place  them  in  the  cellar, 
taking  care  that  they  are  kept  moist  all  winter.  In  the  spring  .sow  sand 
ind  all  in  a  common  hot-bed,  an<l  when  the  plants  are  about  an  inch  high 
transplant  them  into  light,  rich  soil,  shading  them  till  well  rooted. 
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PROCEEDINGS  OF  THE  ST.  LOUIS  ACADEMY  OF  SCIENCE 

A  regular  mectins^  of  ihc  St.  Louis  Aeadi'my  of  Scienci:  was;  held  Nw. 
Tnh.  at  the  Pfilytochnie  Buildini;.  The  chair  was  taken  by  Pryf.  Riler 
There  wore  alno  present,  J>r.  Engeluuinn.  Judge  Holmes.  \V.  T.  Harris.  Dr. 
Alleyne,  Dr.  Forbes,  M.  L.  (iray.  F.  W.  Kaeder,  Willis  N.  Graves.  J adfr 
Albert  Todd.  O.  W.  Collett.  and  F.  K.  Xipher.  Secretary. 

After  routine  business  had  been  disposed  of.  Judge  Holmes  mades>>w 
very  interesting  comments  upon  a  paper  treating  of  the  origin  of  thehi- 
man  species  in  America.  Tiie  theory  advanced  was  the  probability  of  tki 
existence  in  the  miocene  period  of  a  land  connection  l)etweL'n  Scotland  ui 
Greenland,  over  which  emigration  took  place  from  the  Old  to  iheXtT 
World.  It  was  also  j>robablo  that,  in  the  i)Ost  pliocene  period.  Sou tbe«- 
ern  Asia.  New  Holland  and  America  were  also  connected  by  land.  thelM>l 
of  the  ocean  in  both  of  the  parts  where  the  land  connection  once  exiflt«i 
b^*ing  now  but  ."jOii  fathoms  below  the  surface  of  the  water.  The  speaker, 
whose  comments  were  received  with  deep  interest,  closed  with  the  remifk, 
that  the  theories  advanced  should  not  be  rejected  simply  on  the  groM* 
that  the}*  seemed  improbable. 

The  Chair  remarked  that  scientists  had  begun  to  learn  that  it  wati  bi- 
safe  to  reject  new  theories  on  scientific  subjects,  simply  because  of  that 
improbability,  and  hence  the  Society  should  not  disregard  altogetiieri 
communication  submitted  to  it  by  a  person  who  had  devoted  his  timetotbt 
invention  of  a  fl^'ing  machine.  The  Chair  did  not  himself  believe  that  anj 
ap])aratus  would  ever  bt^  perfected  by  whi<  h  a  man  would  be  enabled  to*- 
apply  his  own  muscular  power  as  to  enable  him  to  fly,  thoiigli  at  thf  >an- 
lime  he  had  faith  that  by  |)n>perly  applying  the  prineipK'  of  the  strn-^  : 
rnach.ine  wouhl.  perhaps,  within  the  next  ten  years  be  invt»nteil  whiol 
would  travel  through  the  air. 

Dr.  Holmes  announced  that  he  had  prepared  a  paper,  with  illustration* 
Ujion  the  <i(j(irr  .<h(ir.vi,  a  tlow«r  troni  the  Paeitic  coast,  which  had  exriiri 
much  intere**t  among  St.  Louis  h<»rlieuliurists.  The  paper  was  referrel  (■ 
the  Publication  (■'•mmittee. 

Dr.  (\  V.  KilfV  then  read  a  j>a]»er  on  tlie  larva'  hal)ils  oi  the  blister 
tie.  an  insect  of  great  (rcMumercial  value,  some  of  wliich  were  quite  coiimi":' 
in  tlie  United  States  ami  werr'  in  thrir  developed  state  frequently  very  ir 
iiirious  lo  vegetal i« 111.    It  had  i)ei'n  supposed  that  these  larva*.  a>  a  ruk 
lived  in  (he  earth  and  ted  upon  th»*  roots  of  plant>.     I.ate  i n vestigatioir 
however,  had  hIiowii  that  the  larvie  ol  the  Kuropoan  blister  beet le  are  i-ar 
asii^'?s.  living  in  the  cells  ol'  tlie  h«.ni*'y  bee  and  feeding  upon  the  egg>  tli'?ri- 
iii.    Tlu'V  dirt'ei-  troiii  other  l:irv;e  iii  having  seven  instead  of  tour  stuge? 
r\;stiMn-e.    The  ]»;iper  coiitainnl  an  int<'re«^ting  de«<eri j>l ion  at  the  liK' 
the  larva  i»f  tin-  Kiiroj>e:m  heeile  ironi  the  rii'si  stage  in  which  it  {orined 
i»<inte  in  the  liivi'  by  attaehinu'  its, '11  (•>  the  bee  by  means  f)f  a  sticky  tin!'' 
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^ich  exudes  from  its  spinneret,  through  its  other  stages  and  up  to  the 
-me  of  its  full  development.  In  America  the  blister  beetle  was  thepara- 
:;-e  of  the  locunt.  The  female  blister  beetle  selected  warm  sunny  spots  of 
.7th  in  which  to  lay  her  eggs,  her  instincts  inducing  her  to  choose  a  place 
mt  oviposition  where  the  locusts  also  deposited  their  ova.  Immediately 
^ou  receiving  life  the  larva  secures  a  locust  egg,  the  contents  of  which  it 
^ks  up.  In  cases  where  two  larv»  happen  to  strike  upon  the  same  egg  a 
^ht  invariably  ensues  whose  only  termination  was  the  death  of  one  or 
» th  combatants.    From  the  reader's  investigations  he  was  able  to  say  that 

all  probability  from  St.  Louis  southwards  there  were  two  generations  of 
■rvse  every  year.  The  paper,  which  will  be  published  with  illustrations, 
K 11  be  a  very  valuable  addition  to  American  entomological  discovery. 

On  motion,  the  paper  just  read,  and  one  or  two  others,  whose  titles  he 
enounced,  were  referred  to  the  Publication  Committee. 

In  answer  to  a  question,  Prof.  Biley  stated  that,  while  there  were  no 
ister  beetlen  in  America  exactly  similar  to  those  of  Southern  Europe,  yet 
had  been  shown  that  the  American  insect  was  as  valuable,  commercially, 
^  its  transatlantic  congener. 

Dr.  Englemann  stated  that,  as  a  result  of  his  meteorological  observa- 
he  was  able  to  announce  that  the  first  frost  of  the  year  would  occur 
night.  There  had  been  white  frosts  in  various  parts  of  the  State,  but 
Qring  the  night  there  would  be  a  black  frost,  which  would  kill  plants — a 
ling  which  had  not  yet  happened  this  year.  This  was  later,  on  an  aver- 
gre,  than  usual.  He  prophesied  that  this  morning  the  castor-oil  plants, 
kich  were  blooming  during  yesterday,  would  be  killed  by  the  frost  to. 
— Globe- Democrat. 


FOSSILIZATION  OF  FLESH. 

Prof.  Mudge  re-sjiunds  to  the  criticism  of  **M.i).*'  in  the  Kansas  City  Times, 
follows  : 

Newton  Center,  Mass.,  Nov.  21,  1877. 
Your  paper,  containing  a  criticism  on  my  article  in  the  Western  Review 
relation  to  the  fossilization  of  fiesh,  has  just  reached  me  here.  If  the 
^ntleman  will  take  the  trouble  to  study  the  question  as  much  as  I  have 
>ne  he  will  find  that  I  am  correct;  and  that  no  fossil  flesh  is  known  in 
ience.  The  cases  cited  from  Pompeii  are  well  known.  They  arc  casts  of 
le  human  form,  not  fossilization  of  the  human  flesh.  The  moist  ashes  cov* 
*ed  the  bodies,  the  fleshy  portions  decayed,  leaving  a  cavity  containing 
othing  but  bones.  The  layer  of  ashes  became  so  firm  that  artificial  casth 
ere  made  of  the  cavity,  from  which  the  photographs  were  made. 

From  personal  acquaintance  with  the  museum  at  Yale  College,  I  can  say 
[lat  Mr.  Boyer,  cited  by  M.  D.,  is  mistaken,  and  that  no  fossil  flesh  is  con- 
iiiied  in  that  collection.    The  nearest  approach  in  the  membrane 
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wing  oi  a  small  Pterodmetjl,  the  ouljr  specimen  knoM^n^  wUiuU  c«m  VnUi 
Ifanh  tlyOQO  in  Europe. 

The  petriflMUonii  of  tbe  thelii  of  ojsterR  m  Col  or  ado  I  h^ive  ^^^n  by  the  | 
oartlMdi}  Imt  the  toft  eatable  portlou  are  tia¥fr.£i;i0eUiied|  Tbe  ( 
«ram1IoiiroTia,  (not  ««Maner«ta;*-)  Eanaae,  IfiwlMLl^V^ 
Areqiuentlj  reported  in  nemfapm^  lint  wheaerer  aiM«M^  p^rsou  haa»d] 
ihe  opportonitj  to  exainine  the  hodlee,  the  leeb       iBver  been  km 
'fimUiaed. 

M«  D.*s  ^notations  from  Chamli«r*i  AiqyolopadlajpilR  barmoBj! 
myaUtemenle.  ^'Organie  mMi'^  iirihiie  w^  bonei. 
"animal  remains  *'  of  the  oyster  in  the  sheU  is  eairhonaler  of  live.  U  T 
it  is  phosphate  of  lime,  and  "the  original  oell  strttetiire,  |rtim|Ai|mKniitet 
delicate,  remains,  and  is      seen  mutsr  the  Miroseope.'^^VPsbei^  I 
42,000,000,000  (forty-two  tnltians)  of  f  ^^if  iof^^rla  Id  one  eilUt;  to 
tripoli,  eaoh  perfect  in  str aoture/'   in  the  latter       the  animal 
silica,  the  soft  fleshy  portio&s     the  liody  were  a^f'fbtiiltsed.  The  I 
ions  birds  of  Ifew  Zealand  I. hare  frectaeiitty  t  xamiTic^    Thence  ih  no  U 
on  the  bones,  bat  then  phosphate  of  ItiiLe  remains  nearJy  &m  wUen  li^litg/ 

This  statement,  that  fleeh  U  dst^  ^trifiod  may  strike  M.  D.  '^isl 
absnrdi  if  not  utterly  ridiculous,"  but  H^i  will  And  it  cui  rort.    Ntm  (f  bti 
only  produce  flesh  petriHed  or  losm^md. 
ftiTor  to  science,  but  be  mm  iiMH 
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In  the  course  of  Profe?f*or  Ttoofl'B  refiearelie*  roi^peetlmr  onlnr^,  ofu 
some  account  was  recently  given  in  the  report  of  tbe  proceediagi  of 
National  Academy  of  dot«ce%  he^^btalhod  a  tittmii4i^ 
nosity  of  different  tints,  T!h"  rcj^nUs  an^  nh  follows :  White  paper 
timated  as  having  a  luniinomty  of  100.  V(.'rinillion  has  23.8,  blue-greeu 
chrome  yellow  80.3,  cobalt^btiW  35.38,  green  41.19,  purple  14^83,  The 
million  was  spread  over  the  paper  in  a  thick  paste.  The  bine-green 
sisted  6i  a  mixture  of  ome raid-green  and  cobalt-blue,  applied  in  A 
paste.  The  chrome  yellfjpir  was  of  tlio  pale  kind,  and  wa»  applied  [n  a 
of  washes,  after  the  manner  of  water-color  pamting.  The  cobalt-bine 
applied  in  the  same  way  as  tili  dltome-yellow,  ^  The  green  was  a 
of  emerald-green  and  chf^me^}<eU0W,appliM  M  i  The; 
was  an  aniline  color. 
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From  statements  ma4ealaiMeltil|r^fchtfC^niWi^^ 

the  eucalyptus  tree  may  be?  enumerated  among  the  mMnaJklMiheckitig 4 
Eucalyptus  shingles  are  said  to  be  fire  p root.    A  tree     this  gpeclee  ^ 
exposed  to  the  San  Fraueieeo  fire  of  1876,  and  is  still  fiourmhliig.  Thei 
tion  is  urged  that  the  spread  of  fires  in  cities  could  be  checked  by  est 
out  such  trees  for  shade  and  ornament.   All  Tarietles  of  tbe  euealyptnei 
said  to  possess  this  valuable  pfOfertg^ 
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Experiments  with  Ammonia  and  Flowers. — A  French  journal  stateB 
ll&at  Professor  Gobba  has  lately  made  a  series  of  experiments  for  the  pur- 
posie  of  determinin£^  the  changes  which  ammonia  produces  in  the  colors  of 
ciilferent  flowers.    For  this  purpose  he  merely  makes  use  of  a  dish  in  which 
ia*  poured  a  small  quantity  of  common  aqua  ammonia.    Over  this  he  places 
Jt  funnel,  in  the  tube  of  which  are  inserted  the  flowers  to  be  experimented 
upon.    In  this  way  he  has  shown  that  blue,  violet,  and  purple  flowers  change 
to  a  beautiful  green  ;  deep  red  carmine  flowers  to  black,  white  to  yellow,  etc. 
These  changes  are  most  striking  when  the  flowers  have  several  different 
.t.iDt8,  in  which  the  red  lines  are  turned  green,  the  white  yellow,  etc.  An 
^ interesting  example  is  that  of  the  fuchsias,  with  white  and  red  flowers, 
which  in  consequence  of  the  ammonia  vapor  become  yellow,  blue,  and  green. 
;        when  these  changes  have  taken  place,  the  flowers  are  immersed  in  pure 
'  water,  they  preserve  their  new  colors  for  several  hours,  after  which  they 
^pradually  resume  their  original  tints.    Another  observation  due  to  Dr. 

Crobba  is  that  the  flowers  of  the  asters,  which  are  naturally  inodorous,  ac- 
:  ^nire  a  very  agreeable  perfume  under  the  influence  of  ammonia.  The 
flowers  of  the  violet  asters  also  become  red  when  they  are  moistened  with 
41  diluted  solution  of  nitric  acid.    Again,  these  same  flowers,  if  exposed  in 
■  u  open  box  to  the  vapor  of  hydrochloric  acid,  become  after  some  hours  of 
.  «  beautiful  carmine  red,  which  they  preserve,  after  being  dried  in  the  dark, 
if  kept  in  a  dry,  dark  place.    Our  readers  may  like  to  try  some  of  these 
experiments. — Boi<ton  Journal  of  Chemistry. 

A  Deep  Well. — English  geologists  have  watched  with  great  interest  the 
progress  of  a  well  which  has  been  bored  for  the  benefit  of  a  L(»n(l<)n  brewery, 
and  which  has  just  been  successfully  finished.  At  150  feet  the  clays  and 
in*avels  were  passed,  and  thr  ujiper  chalk  began,  from  41)0  to  812  feet  the 
work  lay  through  hard  lower  chalk  and  marl ;  at  840  feet,  gault ;  at  1,004  feet 
the  solid  green -sand  was  reached  below  which  water  is  always  found.  The 
work  was  done  with  a  diamond  drill.  One  crown  of  diamonds  has  cut  400 
feet ;  but  the  strata  have  proved  of  very  varied  hardness,  and  the  flints  in 
the  chalk  have  occasionally  delayed  the  speed  of  the  work.  When  there  are 
no  mishaps  the  progress  is  14  or  15  feet  a  day.  The  value  of  the  diamond 
ci-own  of  the  boring  tool  is  about  $500. 

The  city  of  Providence,  R.  1.,  is  excited  concerning  its  waterworks.  A 
Cornish  steam  engine  in  use,  which  is  estimated  to  have  cost  8580,000,  is 
said  to  be  cracked  and  disabled.  As  a  preliminary  to  giving  the  public  an 
education  in  respect  to  waterworks  and  engineering,  so  that  intelligent 
measures  shall  hereafter  be  adopted,  the  Providence  Eveivmj  Press  haa  is- 
sued all  illustrated  "extra,"  containing  a  descriptive  history  ot  the  inven- 
tion of  the  Cornish  steam  engine,  beginning  with  the  attempts  of  a  centu- 
ry ago.  The  *-extra"  is  illustrated.  Probably  the  moral  to  be  enforced  is 
to  Imy  somebody's  pump. 
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The  mode  of  dovclopmeDt  of  deors'  antlers  formed  the  subject  of  anl- 
liable  essay,  delivered  by  Professor  Theodore  Gill,  before  the  Nationti 
Academy  of  Sciences  at  its  recent  meeting.  The  tollowing  were  thecbiet 
conclusions  reached:  Antlers  are  horn-like  appendages  of  frontal  process, 
peculiar  to  the  deer,  developed  periodically  and  concomitantly  with  the 
sexual  organs,  chiefly  in  the  males,  either  as  simple  spikes  or  with  ateo- 
dency  to  bifurcation,  especially  (but  not  exclusively)  in  the  direction  of 
greatest  or  axial  growth.  The  modification  of  the  antlers  and  their  oon- 
tour  in  the  various  forms  of  the  family,  are  chiefly  dependent  on  and  de- 
termined by  the  diverse  exhibitions  of  this  tendency,  and  examples  of  eef- 
eral  kinds  are  furnished  by  the  general  Cervus,  Cariacus,  (also  Rusa,  Padna.) 
and  Elaphurus.  As  is  generally  known,  in  all  the  deer  the  antlers  of  thf 
tirst  year,  at  least,  are  simple  spikes.  In  Pudua,  the  antlers  remain  simpit 
and  never  bifurcate.  In  Cervus,  the  direction  of  growth  is  eontiuuouslj 
upward  and  backward,  and  dichotomization  takes  place  from  the  hindmoU 
prong  of  the  preceding  year,  the  antlers  being  differentiated,  however,  iin 
posterior  **  beams  "  and  anterior  "  brow-antlers.  '  In  Cariacus,  the  directiot 
of  greatest  growth  is  deflected  and  the  main  axis  con  tin  a  es  sab-spirtllf 
forward  into  the  homolognes  of  the  anterior  upper  prongs  of  the  foartii 
year.  Rusa  exhibits  a  similar  tendency.  In  Elaphurus,  the  direction  «f 
principal  growth  is  upward  from  the  base  and  forward,  and  the  antlers  are 
(lifferentiutcd  into  two  elements,  (1)  the  anterior  bein^;  homologous  with 
the  brow  antlers  of  Cervus  and  functionally  usurping  the  place  of  the  mm 
ones,  and  (2)  tlio  posterior  being  eorrcypondingl\'reduced  and  thrown  back- 
ward.— N.  Y.  Triburif'. 


The  })Ost])nnement  of  the  Woodruff  Scientitie  Expedition  till  next  May 
seems  t  )  have  been  resolved  upon  rather  suddenly.  Within  a  few  da\> 
previous  to  the  announcement  of  the  change  of  plan,  the  expectation  ot  dt- 
partnre  duririir  the  present  month  was  encou raided. 


Brazilian  Meteoric  Iron. — A  meteorite  from  Brazil  has  been  analyse»i. 
and  found  to  contain  <I4  per  cent,  of  iron,  and  86  per  cent,  of  nickel,  eorrev 
ponding  thus  nearly  to  the  formula  Fe,.Ni.  It  is  remarkable  for  its  riehn?^** 
in  tlie  latter  metal. —  Boston  Journal  of  Chemistry, 


OANA.roHARiK,  in  lliis  State,  boasts  the  possession  of  a  stone  relic,  reeenl- 
ly  found  below  the  surface  in  making  an  excavation.  Its  sixe,  strange  to 
<ay,  is  not  given  in  the  newspaper  accounts.  The  stone  is  believed  t*>  be 
very  ancient,  and  is  carved  in  a  shape  that  is  said  to  bear  close  resemblan«v 
tu  the  KiTvptian  Sphynx.    Perhaps,  too,  it  may  present  a  perpetual  riddle. 
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THE  OCCULTATION  OF  VENUS, 


On  the  ex  eninj^  of  December  8tli  an  oecultation  of  Venue  by  the  moon  oe- 
red,  and.  aa  the  night  was  beaut  if\tl  and  clear,  the  spec  tattle  wm  wil- 
ted by  a  large  oumber  ol"  our  citijEene. 
We  reprint  from  the  Journal  of  Comwtm^e,  of  thm  city,  tht*  following  de- 
iption,  and  at  the  saine  time  acknowledge  our  iiidehtednesR  for  the  uat* 
|he  cute  illustrating^  the  oecultation  : 

The  follawin;^  diag^rams  iUustrate  the  poRition  of  tbe  planet,  with  refer- 
to  the  moon,  at  the  beginning  and  end  of  the  oeuiiltation,  as  seen  from 
aft  City.    The  arrowa  represent  the  direction  of  the  astrmomicai  north 
d  south;  the  angle  which  the  arrows  form  with  the  column  rales  of  tbe 
per     equal  to  what  is  known  to  astronomers  as  the  parallactic  angle. 
Taiue  ia  34.3  degrees.    The  times  given  below  are  calculated  m  nearly  m 
be  done  by  an    amateur''  astronomer  without  the  aid  of  the  imstrn- 
is  neci?BMary  to  a  minute  calculation. 


At  about  ten  minnten  pa^it  six.  ihe  moon  being  about  15  degrees  above 
hormoTj  in  the  west,  the  popiilion  of  Venus  will  be  on  the  upper  left  of 
e  moon's  dark  limb^  which  will  then  begin  lo  creep  over  the  planet.  The 
parent  diameter  of  Veuiis  is,  then,  24  H  neconds  of  an  arc;  a  distance  which 
e  inuitn  will  describe  in  very  nearly  one  minnto  of  time.     Bui,  i^^ecn 
rough  the  telescope.  Venus  In  almost  exactly  half  lull,  giving  a  miniuture 
presentation  of  the  moon  when  the  latter  is  a  week  ohl.   The  bright  hisH  i*f 
m  idjinctar}"  disc  is  that  nearest  the  moon,  and  it  will  be  covered  in  abont 
irly  aeronds  after  the  beginning  of  the  oecultation.  thongli  the  light  of  the 
net  may  he  partially  visible  to  the  naked  eye  for  a  very  few  necondn 
re.     This  will  he  the  most  interesting  phaae  of  the  plienomcnon.  The 
rk  limb  cd  the  moon  7fi<iy  fw  faintly  visible  ut  the  time:  thiH  will  depend 
iefly  upon  the  quantity  of  cloud  vapor  in  the  atmosphere  to  the  "Niiuihwt-st 
It  will  probably  be  invisible,  and  in  that  ca'*e,  if  the  ^ky  be  eh*ar 
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here,  the  brilliant  planet  will  present  the  strange  appearance  of  being ut 
terly  extinguished,  in  the  short  spaio  of  half  a  minute,  without  obviou'' 
cause,  Yenus  being  0.4  degrees  distant  from  the  nearest  point  ot  the  lunar 
cresent.  If  the  dark  part  of  the  moon  should  be  faintly  perceptible vr 
shall  then  have  a  chance  to  see  the  old  *'Dragon"  of  ancient  stellar  lort 
literally  eating  its  way  into  the  Hesperian  star,  and  swallowing  her  npinti' 
utter  darkness. 

The  planet  will  remain  behind  the  moon  for  one  hour  and  two  minatet. 
as  seen  from  Kansas  Cit}*.  At  about  fifteen  minutes  past  seven  o'clock  tiM- 
planet  will  peep  out  from  behind  the  southern  horn  of  the  moon,  near 
position  shown  in  our  second  diagram,  and  occupy  1.3  minutes  in  emerging 
the  motion  outward  being  ver}' oblique.  Her  position  at  emersion  will  bf 
15r»  degrees  from  the  astronomically  north  point  of  the  moon's  limb;  wi 
15^  degrees  east  from  the  point  of  the  limb  which  is  nearest  to  the  horiiOB. 
At  this  lime  the  moon's  altitude  will  be  only  8.7  degrees  from  the  horiioft 

The  time  and  phase  of  the  event  var}'^  materially  with  the  point  on  thf 
earth's  surface  on  which  the  observer  is  situated.  The  reason  forthisis' 
found  in  her  relatively  small  distance  from  the  earth,  which  causes  an  an^- 
lar  change  in  her  position  equal  to  her  whole  diameter,  corresponding  to  a 
difference  of  about  thirty-three  degrees  in  latitude  on  the  earth's  snr&et- 
Two  observers  may  be  separated  by  thirty-three  degrees  of  latitude,  and 
one  of  them  .sec  a  star  apparently  on  the  southern  limb  of  tlie  moon,  attbe 
same  instant  that  the  other  observer  sees  the  same  star  on  her  northern 
linil).  It  is  this  fact  thai  makes  the  calculation  of  an  occultation,  or  sola: 
e(lij)sc,  a  lengthy  one,  invcjlving  the  Si.)luli()n  of  several  spherical  triaiiirle?. 
and  making  a  knowledge  of  the  calculus  liighly  desirable,  thoui^h  uut  an 
:il)S(iliite  necessity.  The  ai)i)aroiit  position  of  the  moon,  with  reterenre  t- 
thf  star  or  i)lanet,  at  any  instant  varies  with  tlu?  position  ut  llic  nbjci  w 
on  the  earth's  surface. 

The  occultation  of  Venus  by  the  moon,  when  both  are  favorably  }?ituate«l 
for  observation,  iN  a  very  rare  phenomenon.  The  last  exhibition  ul*  thi 
kind  witnessed  hero  occurred  seventeen  years  n^o,  in  A[)ril.  iSiiO.  The 
})lanct  was  then,  as  now,  near  her  greatest  eastern  elongation  from  the  ?c:. 
and  the  moon  four  days  old;  but  both  were  much  higher  than  they  will  In 
to-night,  as  they  were  near  the  northern  solstice. 

The  distance  of  Venus  from  the  earth  at  the  time  will  be  al>out  257iiiinr' 
that  of  tlie  moon,  the  respective  distances  being  ()3,()00.000  and  -40.(m«*» 
This  tact  enables  us  to  account  tor  the  apparently  small  sizo  of  Vt-nuv 
ihouich  her  lineal  diameter  is  to  that  of  the  moon  as        to  liui. 


THE  AGE  OF  THE  SUN. 

There  has  h^cn  a  long  dispute  between  the  physicists  ai»d  mat henialiciai.* 
(^n  the  one  hand  and  t he  geoiogi.sts  and  biologists  on  the  other,  a^  to  the 
•  f  tiic  earth,  oi'  rathei'.  sinoe  that  is  equally  involved,  the  age  of  the  •^im 
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Dr.  Croll,  the  diRtinguished  Scotch  areologist,  has  recently  offered  a  theory 
which  18  not  altogether  new,  but  admits  of  some  novel  argumenlB,  and  which 
may  serve  all  parties  to  the  dispute.  Beginning  with  a  revievv  of  the  differ- 
ent theories  as  to  the  sun's  heat,  he  rejects  the  combustio^i  theory  as  totally 
inadequate,  since  if  the  sun  were  all  a  burning  coal,  it  would  not  last  over 
5,000  years;  the  chen.ical  theory  does  not  prolong  the  duration  sufficiently; 
the  meteoric  theory  will  not  serve;  the  only  remaining  theory  is  the  grav- 
itation or  condensation  theory.  This  supposes  that  the  materials  of  the 
Holar  system  were  originally  a  nebula,  extending  through  a  space  many 
times  greater  than  the  orbit  of  Neptune.  The  falling  together,  the  conden- 
sation of  this  amount  of  matter,  it  can  be  mathematically  shown,  would 
supply  enough  heat  to  keep  the  sun  at  its  present  temperature  for  20,000,000 
years.  Unfortunately,  that  period  is  not  sufficient  for  the  geologist.  He 
demands  at  least  100,000.000  years  for  the  chimges  uf  the  earth  V  surface  and 
would  prefer  twice  that  length  of  time.  The  arguments  of  the  geologist  are 
almost  unanswerable ;  those  of  the  biologist  who  believe  in  evolution  tend 
to  the  same  point  so  far  as  they  go.  Prof.  Croll  says  that  there  is  a  way 
out  of  this  difficulty,  by  supposing  that  the  nebula  was  not  cold  but  hot.  If 
you  suppose  it  hot  enough  to  start  with,  you  will  have  heat  enough  to  carry 
you  through.  Obviously  it  is  just  as  ejisy  to  suppose  a  hot  nebula  as  a  cold 
one.  But  Prof.  Croll  proposes  to  provide  for  this  original  heat.  If  the  solar 
system  had  originally  consisted  of  two  masses,  each  of  half  the  density  of 
the  whole,  at  some  immeasurable  distance  apart,  and  they  fell  foul  of  each 
other  owing  to  their  mutual  gravitation,  they  would  strike  with  a  speed  of 
:?74  miles  p*»r  second.  If  their  motion  was  stopped  by  the  concussion,  an 
nmount  of  heat  would  bo  developed  sufficient  to  convert  the  whole  into  a 
nebula  that  would  take  50,000,000  years  to  cool.  This  is  deeidodly  an  im- 
provement on  the  cold  nebula.  But  this  supposes  that  the  component  halves 
before  they  starte<l  <»n  their  way  to  a  collision;  had  no  motion,  fict  us  sup- 
pose that  they  were  moving  beforehand  at  the  rate  of  202  miles  ]>er  seci)nd, 
and  that  this  speed  was  added  to  what  they  got  by  gravitating  toward  each 
other ;  then  we  get,  when  they  struck,  a  nebula  extending  beyond  Neptune, 
and  with  heat  enough  for  a  sun  of  100,000,000  years'  of  duration.  If  you 
insist  on  200,000,000,  you  must  give  the  original  masses  a  speed  of  <)7G  miles 
per  second,  beforehand.  It  will  be  objected  that  no  such  motion  has  been 
observed  in  space.  Even  the  planets  do  not  make  such  fast  time  ;  the  earth, 
for  instance,  going  only  a  thousand  miles  in  a  minute.  The  fixed  stars, 
whose  motion  has  been  ascertained,  travel  very  much  slower.  But  Prof. 
Croll  says  the  fixed  stars  are  those  that  have  gone  through  the  collision 
j)rocess,  and  have  lost  their  motion.  The  new  hy])othosis  goes  behind  the 
ordinary  nebular  theory  in  point  of  time,  giving  an  explanation  for  the  for- 
mation of  the  nebuhe.  But  it  prosupposos  that  then?  ma}-  bo  vast,  coM.  in- 
visible masses  of  matter  rushing  through  space  with  such  velocity  that  thoir 
mere  touch  would  convert  our  globe  into  red  hot  gases  and  di'^lrihutr  it 
through  infinite  space.    The  conception  is  not  iiu*om]»atil>Ie  with  tin'  »*udden 
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flaniiDg  out  of  u  new  star  and  its  conversion  into  a  nebula,  as  seems  to 
been  the  case  with  the  Schmidt  star  in  Cvgnus ;  but  the  facts  in  that  rem 
able  case  were  pifobably  not  known  to  Prof.  Croil  at  the  time  hi»  essty 
written.— JV:  Y,  TriHune, 


WHAT  HAS  BECOME  OF  THE  NEW  STAR? 

A  remarkable  discovery  has  been  made  by  the  astronomers  of 
Lindsay's  observatory  at  Dunecht — a  discovery  the  true  meaning  of  wiii 
not  as  yet  fully  perceived.  It  may  be  remembered  that  some  nine  mo 
ago  a  new  star,  as  it  was  called,  made  its  appearance  in  the  constclli 
Cygnus.  This  object  shone  out  where  before  no  star  had  been  knoi 
astronomers — not  merely,  be  it  noticed,  where  there  was  no  visible  star 
where  none  was  recorded  even  in  lists  like  Argeianders  '^Dnrchmostera 
containing  hundreds  of  thousands  of  telescopic  stars.  It  was  not,  howt 
altogether  impossible  that  some  small  star  within  moderate  telescopicn 
had  existed  in  the  spot  where  the  new  star  shone  out,  and  that  in  some 
this  small  star  had  escaped  observation.  This  seemed  the  more  likelj 
cause  the  new  star  had  appeared  in  a  part  of  the  heavens  very  rich  ini 
in  telescopic  stars ;  at  any  rate,  astronomers  had  reason  to  believe  that 
would  be  readily  able  to  determine  the  question  with  a  high  degree  of  p 
ability  by  watching  the  star  as  it  gradually  faded  out  of  view.  For  a " 
star"  which  had  shone  out  in  the  constellation  of  the  Xorthern  Crowi 
May,  1866,  and  hud  been  identified  with  a  tenth -magnitude  star  in  k 
lander's  list,  had  Lracluully  faded  out  of  view,  and,  growing  yet  fainter, 
^unk  through  one  telescopic  magnitude  after  another  until  it  shone  aj 
as  a  tenth-magnitude  star  only.  Since  that  star  had  resumed  its  former 
tre.  or  ratlier  its  former  taintness,  it  seemed  not  unreasonable  tu  couc 
that  so  also  would  the  star  (»r  Cygnus.  We  shall  presently  see  how  fur 
expectatiiMi  \va>  from  being  t'ultilled.  —  Prof.  Proctor,  in  Popular  S'j 
Monthly  for  Decewher. 
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CoNTKMPORAUV  Art  IN  EuROPE,  hy  S.  G.  W.  Benjamin  ;  with  illuistrat 
New  York:  Har])er  k  Brothers;  1877.  pj).  l<)5,  octavo.  For  sa 
Matt.  Foster     Co.    Price,  $:i50. 

This  book,  which  presents  in  its  mechanical  execution  a  choice  spe( 
of  the  highest  style  of  the  ''art  preservative."  is  made  up  from  a  numl 
articles  entitled  "Contemporary  An  in  Europe,'  which  appeared  in 
M'tnthly  during  the  past  year,  where  tlicy  attracted  marked  attention 
their  n'rareful  style,  and  at  the  same  time,  trom  the  intimate  acquaii 
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■*witli  tho  8ul)j(ct  iiianitVstiMl  hy  the  writer  ;  also  from  the  numerous  most 

'exeelh-'iil  illusir:itivi*  en<rr:ivin^s. 

It  is  eortaiiily  ;i  very  opportune  time  for  the  sale  of  8ueh  a  work  in  the 
United  States,  since  we  are  as  a  peoj)le  rapidly  becoming  imbued  with  a  lovo 
of  art  in  its  liigher  and  truer  forms.    As  tho  autlior  says,  -'we  are  evidently 

i'  enterin'j  upon  a  peri<jd  of  art  deveh)j)ment  that  shall  crystallize  the  still  un- 
formed and  uuorjLCanized  art  talent  ol  the  community  into  art  schools  such 
as  have  distint;uished  the  Old  World."    In  order  to  do  this  successfully  and 

'  ftystematically  it  is  necessary  for  us  to  study  art  in  other  countries  and 
uinon^  other  j)co[dos  for  the  purpose  of  obtainini^  a  clear  idea  of  the  ])hiIos- 
bphy  of  its  i^rovvth  and  proijrcss.  The  object  ot  the  author  is  to  fui-nish  us 
with  a  correct  an*!  comprehensive  account  of  Kuroi)ean  art  in  its  jirescnt 
juondition. 

Dividing  the  subject  into  the  three  heads  of  Contemporary  Art  in  Eng- 
land, France  and  (iermany,  he  tir-'t  takes  u])  that  of  England,  and  enl.-rs 

'oiithusiastically  upon  the  subject,  describing  with  minuteness  the  variuu-j 
art  schools,  such  as  the  lioyal  Academy,  th(»  S<:)uth  KeU'iington  Museum,  the 
Grosvenor  (iailery,  *^c.,  dwelling  with  artistic  warmth  upon  the  enornnais 
amount  ot* capital,  labor  and  ])ublic  interest  ex])ended  u])(»n  art  by  the  Kng- 
fchli  people  and  government.    After  devoting  more  than  fifty  ]>ages  to  a 

'  <le8crij>tion  of  Knglish  artists  of  all  classes,  and  works  of  art  in  every  drpiirt- 
ment  of  art  including  archite<'ture,  ceramic  art  and  household  art  and 
illustrating  them  with  woinlerfnlly  firu'  j)ortraits  of  painters  and  rej)resi'n- 
tations  ot  their  characteristic  productions.  h»^  seems  to  yield  tlu'  palm  1o 
such  artists  as  .Nfillais  and  [.eighton.  and  to  conclude  that  si^nie  of  the  best 
work  done  in  J'lngland  is  ot'the  Decoration  class. 

Speaking  of  French  art.  he  takes  the  position  that  no  people  ever  liad 
the  art  instinet  more  generally  ditfused,  and  that  while  the  character  of 
modern  French  art  is  sadly  dejiraved,  still  it  is  due  to  the  (h'lnoralization  (d* 
the  race,  and  that  the  resj). visibility  rests  with  the  public  which  demands  sueh 
art;  that  while  it  is  de>irable  that  goo<l  'irt  should  be  j>ure  art,  yet  it  may 
be  technically  of  a  high  <»r«ler  while  its  moral  tendencies  may  be  debasinir. 
That  the  original  artistic  i^enius  of  the  nation  continues  in  full  force  without 
any  decline  in  vitality  eannot  be  doubted.  This  is  due,  first  to  the  natural 
lah'nt  of  the  people,  an«l  seeond  to  the  fact  that  the  French  government  has 
always  fostered  the  growth  of  art  by  wise  and  far  seeing  legislation  and 
liberal  ai)propriations.  To  su(di  causes  is  attributable  the  immense  gal- 
leries of  Paris  and  the  womlertul  concentration  of  artists  and  art  production 
which  has  caused  the  business  connected  with  them  to  engross  the  attention 
of  a  large  number  and  to  emploj'  perhaps  a  larger  capital  than  anj-  other 
legitimate  business  in  the  eity,  except  that  of  hotels  and  restaurants. 

Prominent  among  the  government  institutions  for  the  encouragement  of 
art  are  tho  Academic  des  Heaux  Arts,  tho  Ecole  des  Beaux  Arts,  the  annual 
Exhibition  of  the  Salon,  the  Hotel  DrouOt,  besides  which  there  are  numerous 
public  and  private  galleries,  art  clubs  and  art  schools. 
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After  giving  the  merits  of  each  prominent  artist  of  France  an  impirtiil  c 
discussion,  he  evidently  inclines  to  award  the  premium  in  their  rcspectiTi  ^ 
classes  to  Corot  for  landscapes,  Bonheur  for  animal  painting,  andMilletfor 
spiriiuel  portraits  of  humanity,  while  Breton  as  an  acknowledf^ed  leader  of 
the  sympathetic  school  excels  all  living  French  artists.  French  architectai  t 
and  ceramic  art  receive  at  his  hands  a  well  merited  commendatioD. 

Of  German  arts  and  artists  probably  neither  equals  those  of  the  Iftl  ■ 
century,  when  Holbein,  Aldegrever  and  Diirer  were  in  the  zenith  of  ihdr  : 
success  and  fame.  Germany  has  the  advantage  of  a  long  continued  prestifi  : 
in  this  line,  having  for  centuries  maintained  a  reputation  u n equaled  by aif 
nation  except  Italy,  and  it  would  be  most  remarkable  should  France  ul 
England  which  have  but  recently,  so  to  speak,  acquired  a  reputation  for ii^ 
come  to  the  front  as  competitors  with  her  for  public  favor.  They,  howe?«i 
under  the  inspiration  of  government  patronage  and  with  the  advantageof 
having  their  talent  concentrated  at  London  and  Paris  instead  of  being  sot* 
tered  over  the  whole  kingdom  as  in  Germany,  have  made  rapid  strides  ail 
in  their  respective  schools  are  rivalling  her.  Still  the  grand  art  centers  of 
Germany  at  Munich,  Diisseldorf  and  Berlin  are  sending  forth  works  bysnck 
artists  as  Lenbach,  Gabriel  Max,  Defregger  and  Knaus,  which  can  scared; 
bo  excelled  by  any  contemporary  artists  of  Europe.  The  result  of  his  study 
of  German  art  is  that  it  rivals  French  art  in  technical  qualities  and  snr- 
passes  it  in  imagination  and  moral  grandeur. 

Ho  concludes  his  consideration  of  European  contemporary  art  withthi 
jsuggestion  that  '-whiie  there  is  much  to  admire  in  its  present  conditioD, 
when  the  relation  it  bears  to  the  future  of  American  art  is  examineJ.  the 
characteristic  whicli  more  than  all  others  merits  the  thoughtful  and  impar- 
tial consideration  of  our  artists  is  the  sturdiness  with  whicli  each  European 
school  of  art  preserves  its  own  national  identity.  The  best  moilern  arlibe 
truest  art  of  all  ages  and  climes  has  been  that  which  has  been  mo^t taithfol 
to  the  instincts  of  the  ])eriod  and  race  which  gave  it  birth.  If,  therefore. we 
desire  to  see  a  worthy  natural  school  of  art  spring  uj)  in  our  land,  let  usbrsi 
of  all  be  true  to  ourselves.  By  all  means  let  the  study  of  foreign  coniempo- 
rary  and  ancient  art  be  pursued,  but  the  notion  that  our  native  methods 
and  native  ideas  and  culture  can  never  equal  those  of  the  Old  AVorld  sbouW 
bo  frowned  upon  as  not  only  unpatriotic  but  unreasonable  until  proved  by 
larger  experience." 

As  before  remarked,  the  book  itself  is  a  fine  specimen  of  art,  and  tbc 
author  has  handled  the  subject  in  a  most  interesting,  skillful  and  compre- 
hensivo  manner. 


Toe  Telephone,  By  Prof.  A.  E.  Dolbear,  Tufts  College,  author  of  ^'The  Art 
of  Projecting,"  etc.  Boston  :  Loe  &  Shepard  ;  :New  \ovk :  thas.  T.D^^ 
lin^rham.    pp.  128.     Price,  $1.00.    For  sale  by  n.  II.  Shepavd,  Kansas 

ThVs  is  a  very  appropriate  wor^  for  our  commximly  just  at  this  l\m( 
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jrhen  wo  arc  about  to  have  a  lectare  on  the  subject  by  Prof.  Kedzie,  of  the 
Hate  Agricultural  College  of  Kansas,  and  for  all  persons  who  are  interested 
n  one  of  the  most  recent  and  useful  discoveries  in  electricity. 

Professor  Dolbear  discusses  all  the  phenomena  of  sound,  magnetism  and 
jloctricit}'^  which  arc  involved  in  the  action  of  the  Telephone,  and  gives  di- 
rections for  the  construction  of  a  speaking  instrument  invented  by  himself, 
'  D  which  magneto-electric  currents  are  utilized  for  the  transmission  of  speech 
ind  other  sounds. 

He  also  discuAscs  the  Telephones  of  JReiss,  Gray  and  Bell,  and  concludes 
frith  the  remark  that  there  is  nothing  in  the  principles  involved  in  their 
Bonstruction  that  was  not  known  in  1840,  and  that  "mechanism  is  all  that  is 
Deeded  to  realize  completely  the  prophetic  picture  of  the  'Graphic*  of  the 
orator  who  shall  at  the  same  instant  address  an  audience  in  every  city  in 
the  world." 

It  is  a  book  of  facts,  lucidly  written  and  very  well  illustrated  with  ex- 
cellent wood  cuts,  well  worth  the  perusal  of  all  who  desire  to  find  the  whole 
tabject  ill  a  small  compass. 


Money  and  Legal  Tender  in  the  United  States,  By  H.  R.  Linderman, 
Director  of  the  Mint.  New  York :  G.  P.  Putnam's  Sons;  1877.  pp.174, 
12  mo.    For  sale  by  Matt  Foster  &  Co.  $1.25. 

The  object  of  this  work  is  to  sot  forth,  in  brief  and  convenient  form,  the 
laws  relative  to  coinage,  legal  tender  and  the  money  standard  of  the  coun- 
try. Just  at  this  time  when  the  prominent  national  subject  under  consider- 
ation by  Congress  and  by  the  people  at  large  is  that  of  bringing  currency 
up  to  a  specie  basis,  such  a  work  will  be  found  especially  valuable,  for 
whether  all  agree  with  Dr.  Lindcrman's  theories  or  not,  all  will  accept  his 
atateraents  as  unquestionable,  and  nine-tenths  of  those  who  read  the  work 
will  be  very  glad  to  have  these  facts  brought  together  for  them  in  so  con- 
venient and  compact  a  shape.  The  first  chapter  is  devoted  to  a  brief  and 
uncommonly  clear  and  definite  explanation  of  the  various  terms  used  in 
treating  of  bullion,  mint  coinage  and  money,  after  which  follow  chapters 
upon  the  Provisions  of  the  Constitution  relative  to  the  coinage  of  money 
and  the  regulation  of  its  value ;  Legislation  regulating  the  value  of  foreign 
coin  ;  Metallic  money  in  colonial  times;  Establishment  of  the  mint,  money 
standard,  national  coinage,  money  of  account  and  le^i  tender;  Coinage  act 
of  1873,  change  from  the  dollar  standard  of  gold  and  silver  to  the  gold 
standard;  What  constitutes  legal  tender?;  Paper  currency  since  18G3  ;  Na- 
tional currency  secured  by  pledge  of  U.  S.  stocks ;  Mint  weights  and  weigh- 
ing of  bullion  and  coin ;  Proposition  for  the  remonetization  of  silver  con- 
sidered ;  Eeview  of  money  situation  in  Europe ;  Appendix,  with  general 
summary  and  tabular  statement  of  total  coinage  of  the  United  States,  etc 
It  is  a  work  of  decided  interest  and  value  to  all  classes,  and  doubtless  will 
meet  with  great  success. 
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TiiK  Amoi  rs  OF  PiiiLLiPPE  :  A  History  OF  PriiLLiPPE's  Iaive  Affaiis.  By 
OcUive  Feuillrt,  translated  from  the  Froncli.  coni]>lotf  an«i  unabridgA 
Ky  Mrs  Mary  Neul  Sher\vt)Oil,  is  published  this  day  by  T.  B.  Pelerj^Q^i 
Brothers,  Phihulelpliia.    50  cents. 

It  can  hi'  said  of  Octave  Feuillet,  as  of  very  few  c-ontt-inporary  French 
novelists,  that  he  writes  for  the  worhl  and  not  simply  for  Paris.  Hewrik* 
of  French  life,  but  of  life  which  Americans  can  understand,  and  not  in  thai 
<;hastly  nielodrauia  which  is  >o  foreign  to  all  our  natural  s \'ni path ies.  but 
which  is  ])r()Ui^ht  before  us  again  and  again  in  the  work  of  all  the  PariMia 
novelists  of  the  day.  This,  his  last  romance,  has  just  been  oonudeted  \\i  Lt 
Reme  dcs  Deux  Mondrs,  in  Paris,  ])a8sed  through  three  editions  in  tbrc: 
days,  and  has  been  charmingly  translated  for  Peterson's  American  editioB, 
and  is  as  strong  an»l  as  earnest  as  any  of  the  stories  tliat  have  made  OetaTe 
Feuillet  s  world-wide  fame,  being  a  series  of  keenly-drawn  pictariS  o: 
French  social  life  by  a  dramatist  and  novelist  who  finishes  as  well  i? 
sketches  his  pictures,  and  who  lives — not  only  exists — in  the  world  that  be 
paints. 


Oi  R  Children's  Songs  ;  illustrated.  Harper  <fir  Bros.,  New  York  ;  1S7S.  pp. 

208,  octavo.    For  sale  by  Matt  Foster  &  Co.  S1.5(). 

This  is  truly  a  Christmas  book  for  children  of  all  a^o8  and  sizes,  beings 
c'dleetion  of  all  the  juvenile  poetry  we  have  ever  seen,  and  more  too.  from 
Jack  and  Gill  in  Songs  for  the  nursery,  through  Songs  for  cliiidhood,  S*3n2* 
l'»r  girlliood.  Songs  for  boyhood  to  sacred  songs  for  the  nursery  and  hymn^ 
ii»r  childhood,  closing  with  IVishop  Ilelx^r's  Brightest  and  Rest  of  theS-  Ti? 
of  the  Morning,"  and  Joseph  Addison's  ''Spacious  Firmament  on  Uiirh:  :iie 
whole  haiidsomel}'  illustrated  with  nearly  100  engravings.  It  is  just  su/iu 
book  as  all  children  will  be  delighted  with. 


The  Signal  Boys,  ou  Captain  Sam's  Company,  By  Geo.  Cary  Kgglo>t"ii. 
New  York:  G.  P.  Putnam's  Sons ;  1878.  12  mo.;  pp.  218.  Forsak-  bv 
Matt  Foster  &  Co.  iSl.oO. 

Another  genuinely  good  story  for  boys;  one  which  will  not  onI\'  intor:V» 
tiu  ni,  but  arouse  their  inventive  faculties  and  stimulate  them  to  ileod>'f 
nianlinehs.  Just  such  a  book  as  every  j)arent  can  tin  hesitatingly  J'lau^ 
in  the  hands  of  his  son,  with  the  certainty  of  his  being  benefited  by  it. 

J)orBLEi)AY*s  Children,  By  Dalton  Cook.     G.  P.  Putnam's  Sons,  ^*ew 
York  ;  1S77.    4:50  pp.;  12  mo.    For  sale  by  Matt  Foster  cS:  Co.  ?l.oO. 
A  story  for  children  of  a  larger  growth.   The  scenes  are  laid  in  England, 

France  and  Australia,  and  the  author  dextrously  interweaves  prominent 

historical  events  with  the  lives  of  his  characters,  making  an  entei tainin^' 

and  fascinating  whole. 


Signal  Office  Report  from  November  15  to  December  15,  1877 
by  W.  A.  M.  Vaughan,  Observer,  nt  Kansas  City,  Mo. 
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KAN8A8  riTY  ACADEMY  OF  SCIENCE. 
The  Academy  met  at  ita  roomg  on  the  eye- 
ning  of  the  last  Tueaday  in  November.  The; 
attendance  was  unusually  large,  the  room  be- 
ing filled  c<»nipletely.  Judge  West  occupied 
the  chair,  and  Prof.  Sheffield  acted  as  Secre- 
tary. 

A  letter  from  Pr<»f.  W.  K.  Kedzie,  of  the 
KauKas  Agricultural  College,  projwsing  to  de- 
liver a  lecture  during  the  Holidaiys,  on  the 
Telephone,  with  experiments,  was  ri^ad,  and  on 
motion  a  commifee  was  appointed  to  arrange 
the  time  and  nlacc 

On  motion  Mr.  Francis  Devens,  of  this  city, 
was  elected  a  member  of  the  Academy,  and 
appointed  Taxidermist. 

After  some  other  business,  a  paper  on  "Some 
of  the  Objections  to  the  Evolution  Theory," 
wart  read  by  T.  S.  Case,  which  elicited  an  ani- 
mated di'cuss.on  This  was  lollowed  by  a 
pai)  r  en  *' Short-SiiihtednCf*^  in  Srh(K)l  Chil- 
dren," by  Prof.  J.  M.  Greenwood,  Principal  ot 
the  Kans.is  City  Pub  ic  SchcK)!;*.  Both  uf  these 
palmers  Will  b-  ((.und  in  tlii.-*  niiml)er  of  the 
Ki:viKW. 

At  the  reiiuesl  of  the  Academy,  Col.  K.  T. 
Van  Horn  consented  t<»  furnish  a  paper  for  tlie 
next  meeting',  upon  "The  Aluiospliere."  It 
wa.«*  also  anut.unced  thai  M  ss  Murdfeldt,  of  St. 
\j<A\  s,  would  read  an  essay  upon  "Kntonioloj^y,'' 
and  that  Prof.  P»roa.lliead,  of  Pleasant  Hill, 
Mo  .  wou'd  read  one  upon  the  "Missouri  Iron 
Ores  of  the  CarlH>niferous  Age."  This  will  l>e 
a  most  interesting?  meeting  and  should  draw  a 
large  au<lience. 

Thk  lecture  of  Prof.  Kedzie  upiui  the  Te'e- 
phone  will  be  illu.straied  by  the  use  of  twelve 
instruments,  together  with  large  charts  ex- 
plaining and  illustrating  the  action  of  the 
instruments,  an<l  more  than  a  mile  of  wire. 
Tlie  Professor  writes  to  a  friend  in  the  city 
that  he  has  been  experimenting  considerably 
and  has  ma<le  some  very  interesting  discov- 
eries.   His  lecture  will  take  place  December 

  of  which  due  notice  will  be  made  in  the 

daily  papers. 


The  subjoined  letter,  from  an  old  chiai, 
will  be  of  interest  to  thora  of  onf  readen  vkp 
pay  attention  to  archaeology  : 

Kansas  Citt,  Nov.  29,  l^n. 

Col.  Case  Henri  ng  of  the  interest  jgi 
take  in  the  mounds  of  Missoari,  and  nan^ 
traveled  over  all  the  State  and  examined  i 
large  number  of  them,  I  take  thia  opportasirf 
to  give  you  a  little  information  respecWf 
the  location  of  a  few.  The  only  one  I  e?erei' 
amined  closely  was  in  Newton  connty,  oa  Fhi 
Mile  Creek,  some  eight  miles  aoutheaat  of  Bn- 
ter.  I  opened  a  small  mound  there  and  finad 
Indian  bones,  but  they  fell  to  a  gray  povik 
as  soon  as  they  were  exposed  to  the  air.  I 
found  a  flint  ax,  fifty  arrow  heads,  stone  jift, 
and  ten  copper  rings,  siippese  they  were  on  ik 
Indian's  arm.  The  largest  mound  I  knov«f 
is  in  Cooper  county,  on  the  Lamine  river, nctf 
Hufialo  Prairie.  It  is  half  a  mile  suoth  of 
the  salt  springs,  on  what  is  calleti  the  Biile* 
farm.  To  find  it,  take  the  M.,  K.  T.  R.  R- 
at  Sedalia  and  go  to  Harris'  Station,  '11  aiie 
from  Sedalia.  Inquire  there  for  Conrad  CiA 
and  he  will  guide  yon  to  theiu.  This"  muCBd 
is  about  twenty  leet  in  diameter  and  about  ni 
teet  high.  There  arc  several  lar^  trei-*  D«r 
it,  one  on  the  top.  It  has  large  stone?  arc-uiKi 
it  set  up  on  edge.  I  had  a  man  d-g  <k)vi 
three  feet  on  ioyt  and  he  «-ame  to  a  large  fl* 
stone  which  seems  to  C(»ver  the  whole  niouti 
It  sounded  hollow  and  I  think  there  is  s  k'fMi 
of  vault  under  it.  The  cuunlry  surroiindini 
this  place  was  at  one  time  a  great  haDtiof 
country,  as  the  game  came  liere  from  farini 
wide  on  account  of  the  number  of  salt  «prinfl. 
The  mound  is  on  a  high  hill  overlocjkiDgS*' 
liue  county.  C.  C.  C. 


The  value  of  the  storm  warnings  of  theSiE- 
nal  Service  becomes  daily  more  apparent.  TuJ 
heavy  sale  in  the  midst  of  which  the  unfortu- 
nate Huron  went  ashore  on  the  North  CaroIiB* 
coast  was  extremely  severe  in  many  paru  ^ 
Virginia,  Maryland  and  Georgia,  as  wcll«i> 
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sections  of  the  country.  The  floodB 
1  by  the  sudden  rising  of  the  Potomac, 
inieB,  the  Shenandoah  and  the  Dan  rivers, 
iiany  nmaller  streams  in  their  vicinity, 
1  great  destruction  of  property.  In  Rich- 
,  Virginia,  the  lower  part  of  the  city  was 
aled,  the  flool  spreading  over  whole 
(4,  subniern^ing  the  gas  works,  leaving  the 
1  darknes«,  and  causing  immense  damage. 
UA  who  remained  in  dwellings  in  the 
d  locality  were  driven  from  floor  to  floor, 
I  many  instances  were  flnal'y  removed  in 
to  places  of  safety.  But  the  Signal  Ser- 
liad  previously  issuer!  its  warning  note 
\>rctold  a  sudden  rise  in  the  Virginia 
,  80  that  at  Richmond  and  at  othfr  places 

movable  property  had  been  placed  be- 
Lhc  reach  of  high  water  before  the  floo^ls 
The  same  warnings  were  specially  ser- 
ile  to  shipping  in  harbor,  and  in  the  case 
'  Muron  the  result  may  be  attributed  di- 

to  an  over-confulence  of  Commander 
in  \\U  own  ability  and  in  the  sea-worthi- 
f  hii*  vessel. 


TEW  composite  metal,  called  Goloidj  has 
iitely  patented  and  seems  to  present  sev- 
iluable  properties,  which  were  recently 
ned  by  the  inventor  to  the  House  Corn- 
on  Coinage,  Weights  and  Measures. 
)ni position  represents  40  per  centascom- 
with  gold  and  GO  per  cent  as  compared 
ilver.  When  combined  with  alloy,  the 
re  representing  the  value  of  the  silver 
would  be  but  half  the  bulk.  He  said  it 
le  j>eculiarity.  Its  density  is  greater  than 
erage  density  of  its  components.  It  is 
remium  of  three  per  cent  in  Kngland  to- 
)r  the  reason  that  its  chemical  affinity 
Id  makes  it  a  valuable  agent  in  mining, 
iparates  particles  of  gold  which  would 
flue  be  lost.  One  advantage  which  it 
<es  is  its  hardness,  in  which  it  exceeds 


ERY  LARGE  AND  BRAUTIFUL  MeTEOR 

.  nearly  over  this  city  on  Sunday,  the  2d 
It  about  C  p.  M.  It  was  not  so  large,  ap- 
ly,  as  that  of  last  spring,  but  passed 
in  the  same  direction  and  at  about  the 
•ate  of  speed. 


A  smaller  one  was  seen  to  fall  from  the 
northern  sky,  at  about  the  same  hour  of  the 
evening,  on  Nov  29th.  It  was  apparent^  very 
close  to  this  city  and  seemed  to  fall  in  Clay 
county,  just  north  of  Harlem. 


Prop.  Hitchcock  is  now  engaged  in  secur- 
ing some  of  the  celebrated  fossil  bird  tracks 
a'ong  the  shore  of  Wethersiield  Cove,  near 
Hartford,  Conn  To  obviate  the  br.ttleness  of 
the  rock  formal  ion,  he  digs  down  deeply  under 
any  spec-men  he  dertires  to  obtain,  and  places 
in  position  asortof  plntfjrm  of  two-inch  plank 
bolted  together,  fills  undnrneath  and  around 
the  rock  with  cement,  which  soon  hardens  and 
holds  all  together.  In  this  way  he  is  enabled  to 
remove  the  entire  mass  in  one  body. 


Capt.  Tyson  has  reported  to  Capt.  Howgate 
the  safe  arrival  of  the  arctic  vessel  Florence  at 
Niantitick  Harbor,  Cumberland  Gulf,  on  Sept. 
29.  Capt.  T>-8on  projKwed  n  moving  to  and 
establishing  his  head(]uarters  at  the  head  of  the 
Gulf  in  a  few  days  atid  entering  upon  the  work 
of  collecting  materials  for  the  principal  expedi- 
tion next  summer.  Messrs.  Sherman  and 
Kumlein  are  doing  well  in  their  respective 
departments,  though  the  latter  hoped  for  better 
success  in  colle<:ting  specimens  of  natural  his- 
tory after  the  change  of  quarters. 


The  Denver  &  Rio  Grande  R.  R.  (narrow 
Gauge)  has  been  coni^l«v«(i  ^">x^  ^ 


Sir  Joseph  Hooker,  who  in  company  with 
Prof.  Asa  Gray  and  Prof.  O.  C.  Marsh,  passed 
through  Kansas  Ciiy  last  summer  on  his  way  to 
join  Dr.  Hayden's  geographical  survey,  has  re- 
toroed  to  England  and  commanic>ite<l  the  result 
of  his  observations  to  NcUure,  (Oct.  25.)  Among 
other  interesting  things  said  with  reference  to 
the  flora  of  the  Rocky  Mountains,  be  says: 
"Lastly,  curious  information  was  obtained  re- 
specting the  a^es  of  not  only  the  big  trees  of 
California  but  of  equally  aged  pines  and  juni- 
pers, which  are  proofs  of  thatdura'ion  of  exist- 
ing conditions  of  c'imate  for  wh'ch  evidence  has 
hitherto  been  sought  amon>:st  fossil  rather  than 
living  organisms.'' 
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llDITOniAL  yOTKS, 


*J7  ini      in-in  L:i  \\t:».     Tko  wurk  will  Thof.  Kobekt  OaLi.away  Mii^resij' iK* 

|»n-hi*tl  for\v;inl  :i>  rai  id  y  as  |K>-<».il»Ii»  ur.(il  tlie^  of  j»lu»<|»liate  of  potash  i:^  a  mufli  Ijrf«rrtXT: 
road  roac' fs  ihe  San  .Iiiaii  niiiiiiiK  disirivt.  for  scMirvy  tlian  liiiie  juu*e,  and  ;.l  ihe^m*  i;^- 
Soine  of  ilio  iiiu  st  ei»;:iiu-.  riiijr  evi  r  done  in  il'it* ,  iiu  rcaiifs  the  niitritivene^s  of  s.  ltefl  lae-t. 
Country  Ikh  licen  (li>ne  on  llii*«  roail  l»y  ('t)l 
McMurlry,  and  it  in  rlainio  i  tluM  il  altair^M  tlio  ' 
Lij;lii'^t  I'Kv  ti'  n  4»rjiny  railn*ad  in  tii-  United 
States — nearly  dvi  aho^t*  the  It'vel  of  the 

}*e.i — in  <  ro>sin  jr  tin*  S;u!;:ri-  de  Chri>l )  pas-. 


W'-:  are  j>lea.'*.'d  (o  :  i>r.iiMn<-e  i]:::t  wt*  imm  fur- 
ni-*!!  the  JvKVIkw  h.r  ti.e  .-noefeiiirtr  ye  .r,  with 
popular  Science  Mcnlhly,  I*«»pMlar  Scenoe 
Mfiilhly  Sn|»p'»  II  eni.  Van  No-trand'K  J']n>;in- 
ei'rin^^  Mji*;:»/inr,  Sr  enlilic  AnK-rii  s.n,  Xow 
York  Medical  Join  n.tl,  Annrii-wn  Xa»uralist, 
American  Journal  of  St  icnoc  and  Arts,  Nordi 
American  Review,  Allam.c  Monthly,  H.4rpcrs 
M<;nihly,  A j'plcturi's  Jonrnal,  at  rale<  much 
below  tlh»  rcjiiil.n  u  o  uf  it  and  any  <  ne  of  them 
alojH-     Term-^  u\mW  kncfwn  on  ajipLcatiou. 


PERIODICALS  RECEIVED 
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American  Journal  of  Science  ami  An-. 
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Van  Xosi  rand's  Knp  neering  Majra/ine.  D. 

Van  Not^irand,  N.  \'.,  

(ianlener's  Monthly,  C.  H  Marot,  Piiiia.?!!* 
North  American  Keview.  J.  K.  UsgiKjJA 
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Science  Observer,  I»'»*t(>n,  
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r:\lv 
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J'kof.  Ar«*!U.Y,  (  i"  li.c  LiMi'*»l!i  I'nivi  r.-ity  ,' 
of  .N\-l»r:'>k.M.  ii.'.">  wiiil-n  a  vi-iy  lull  .nul  inu-r- 
c-iin;;  af  ouir  of  l'>i»'  .-o-tallcd  Nc:)r;i-ka  vol- 
'Miiots,  in  v\liit  h  he  expla  ns  thai  (licy  are 
^inlply  portions  of  the  ri\er  blulls  which  have 
b  en  urulcrmii  e:  ;i?id  faihn  int(»  the  w.iter, 
whcrt;  ti:e  -uip  urt  t-  a  .d  other  n  iiu  raU  havr 
lieeoiiu-  .«l.ikMl,  ihercby  creat i ii Li  t he  heal  which 

cau^ini; ' 


iiii^s  of  the  he-   I.o'idon  .liiiirrial  of  t I.e  Te  ejjripii.  I.'.i.:i<'. .  ^ 
iiioMry  ortleri  Loridt-n  Journal  of  Applieil  S^  icrav.  "  "i* 
bii.-iru-i    man  i  Lil»rary  Table,  II  L.  Ilinton  \  C  <» ,  N.  Y.,  l''^ 
.•"■'»  per  annum, '  Monlh  y   Weather  lleview,  Wa>iiiii^'iv:i! 

'   i>  c! 

Popular  Science  Muulhlv,  Suj-ph ii.ec'. 

N.  Y  

Kr.iiine  rin;^  and  Miniui^  J  .;urnal,  N.  Y, 


j  weekly,   

Mines,  Metals  and  Arts,  C, 

!     St.  Loui>,   

Scien  itie  American,  N.  Y 
Phren.  loi^iral  .rourual,  S. 

'    N.  Y  ,  


 li^ 

E.  Wart- i^Ci. 
 il<3 

'3..'.  -^i' 

 n« 


produces  the  rteam,  -mok  j  and  tlame«^ 
the  re^iemblance  to  real  vu'can".s. 


K;ii  sas  l  armer,  J   K.  Hudsitn.. 




[  Weslerii  .Vuricul  urisi,  (^uincy.  Lis.,   '^^ 

I  lv.in-i:.s  Colb^iiale,  Toi»ekii,  Kul'.,   ^ 

  1  The  JcAcll,  Liberty.  Mo  

J*j:oi\  Til  tin  Simvs,  >L  D.,  i<  (leiiv»  rinj^  ii'  Keporl  of  Kansas  State  Hoard  ..f  AgriL'-ntur^- 
^eiies  of  let  tures  uptui  Evo  ulion  belore  the  '  The  1  ns  ilute,  Nov.,  1 877,  (ila.-g.iw.  Mo. 

Leavenworth  Academy  of  Science.    The  lir.-l  I  The  College  Clnplct,  St  Jc-st^pli,  Mo..  1'** 

o!  I.  e  cour-e  was  t^ivt-n  at  the  rei;ular  nieeiinj^:  Metiical  li  cortl,  weekly,  W.  W.  Wo 'J  * 

in  November,  and,  acordini,'  to  ti.e  Tinn,'*  i»t  i     N.  Y.,  

liuil  city,  was  very  ar.le,  creating;  a  hii^h  de«;ree  |  Ohio  Kducatioi.al  Monthly.  Salcjn,  O-.--  ^'^ 
uf  interest  amorijj:  his  auditors.    The  second  '  C>iuo  Medical  and  Surgical  Journal,  Col- 
lecture  will  be  delivered  thi.s  evening,  Dee.  LS.  I     umbus,  Ohio  
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rlE  SAN  JUAN  MINES.— REVIEW  OF  THE  PAST  SEASON". 

BY  WM.  WESTON. 

•Id  Hyems  has  now  closed  his  icy  fist  on  the  above  region  for  1877,  and 
(  especially  on  the  dwellers  and  miners  of  the  Pacific  side  of  the  Snowy 
^e.  Snow  has  fallen  unusually  early  and  in  large  quantities,  and  here 
e  Sneffels  District  is  about  three  feet  on  the  level  at  this  writing  (Nov. 
)  Bat  though  I  pen  this  in  a  log  cabin  10,800  feet  above  the  sea  level, 
f^It  no  inconvenience  either  from  snow  or  temperature.  If  we  want  to 
Ei  trip  round  the  basin  to  visit  one  of  the  three  other  cabins,  whose  oc- 
^ts  alone  have  had  the  hardihood  to  brave  an  eight  months'  winter  in 
x>udB,  we  toddle  around  on  Norwegian  snow  shoes,  and  it  matters  little 
-h  the  snow  be  three  or  thirty  feet  deep.  The  thermometer  has,  for 
ist  six  weeks  ranged  between  10°  and  20®  Fahrenheit,  at  daybreak, 
Qo  i0  36^  at  noon,  but  the  air  is  so  light  and  bracing  that  cold  has  not 
^presBingf  chilling  effect  of  lower  altitudes.  A  friend  of  mine  writing 
Jjondons  England,  says:  "Your  eight  months*  winter  is  a  terrible 
^  'Wo  don't  find  it  so.  My  partner  and  I  have  built  ourBe\ve«  & 
'  cabin,  and  well  stocked  it  with  **grub,"  powder  and  fuse,  ^x^oxig^ 
•fat  months'  siege,  and  with  plenty  of  warm  clothes,  books,  ^t^i'W 
^^'^^^  an  Bssay  furnace  and  outfit  to  test  the  ores,  and  our  t.^x>^^^\' 


work  on  duriug  lha  day,  we  find  the  time  passea  mpidljr  and  eojoj^ibl; 
Winter  h  par  excellence  tho  time  to  work  a  min©*    Tb^  warm  RiaipMfti 
bilUidea  and  valleys^  and  the  perfume  ot  a  thoUBaod  flowers  do  t^-'     '  ' 
you  from  your  work,  and  you  feel  quit©  content  to  peg  away  with  ^ 
ehoToI,  eledge  and  drills  with  the  bright  prospect  of  hmng^  mayhvpe, &! 
lionairo  id  tbe  spring. 

The  throe  principal   eiWer  mmlng  dtstrlcts  of  the  San  Iml 
ibe  Lak©^  Animas  and  Sneffols,  and  in  all  of  theae  rapid  stride*  toi 
improvement  have  taken  place  during  the  paat  season.    In  Ib^  inii 
.-itridee  seem  to  have  been  too  rapid,  and  a  rush  to  Lake  City  took  ] 
early  in  the  sprlngj  which  neither  the  advance  of  the  season  or  the  tkh 
of  the  mines  in  the  least  warranted.    Hundreds  went  there  and  rein 
disgusted.    They  were  of  two  classes— the  capitalist,  who  on  arriving  t 
found  snow  still  deep  on  the  ground  and  none  of  the  mines  to  he  ( 
the  poor  deluded  wrelchesi  who,  misled  by  the  lies  published  in  '^i>ii&-iiQ3 
Gaining  sheets  and  copied  into  eastern  newspapers  by  ignorant  and  i 
editors,  came  in  on  foot  expecting  to  find  silver  and  gold  lying  ab 
or  to  get  plenty  of  work  at  high  wages.    The  former  returned  by( 
coach — the   latter,  God  knows  what  became  of  them — I  saw  do 
•turning  hungry  and  footsore-    Lake  City  had  a  wagon  road  to  it,  iodl 
is  what  made  the  place;  Siiverton,  tho  capital  of  the  Animas  disl?ic4,| 
•lione^  and  the  one  to  Ouray,  the  only  mining  camp  in  this  district^ bill 
through  Lake  City.    The  consequence  was,  a  tremendous  rush  to  tb«  I 
place  and  it  was  over-run;  a  roaction  has  of  course  taken  place, and | 
now  as  flat  as  ditch  water. 

There  are  two  smelt  mills  there — Bernard's  and  Crook's — ^the  foil 
hnying  ore,  but  has  not  yet  made  a  vein ;  the  latter  has  shut  down  tiilj 
owner  gone  out  for  the  winter.  There  are  also  Uxiviation  works  I 
which  have  been  running  all  summer  on  ore  from  this  district,  pa 
Lake  City  at  a  cost  of  $46  per  ton.  It  was  principally  from  the  "  ^ 
Forlnne/*  whoso  ore  (1st,  2d  and  Brd  class),  has  averaged  this  se&so&l 
otinces  of  silver  to  the  ton.  Twenty  tons  of  ore  from  this  now  ceiebi 
mine,  ran  800  ounces  per  ton.  So  some  idea  may  bo  formed  of  tbe  nch 
of  the  mines*  Theso  liiciviatton  works  have  also  shut  down  and  th^e* 
gone  out  to  hibernate  elsewhere.  In  the  mines  around  Silvfirtoti|  | 
activity  has  been  manifested  this  season.  Greene  &  Co.'s  smelter  htil 
running  night  and  day  all  summer,  and  they  have  sent  out  between  I 
400  tons  of  bullion,  averaging  $250  per  ton.  The  Cement  Creek  Cblfinti*| 
tion  works  at  Camp  Gladstone,  seven  m  iles  from  Silverton,  have  been  ei^l 
this  season  for  a  Londan  company  by  Mr,  J.  H.  Ernest  Waterp,  M.  J 
S,,  a  graduate  of  the  Royal  School  of  Mines,  and  an  engineer  of  §0!i 
tinction  in  English  mining  circles.  Their  machinery  is  all  in^andbj^ 
time  they  have  made  their  trial  run.  Their  capacity  is  15  tons  per  ( 
Groeno  k  Co/b  10.  Messrs.  Melville  &  Summer  field's  Lightning  Ab 
tion  works  in  Silverton,  through  some  mistake  in  the  management^  1 
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satisfactory  results  on  thoir  trial  ran,  which  they  were  unable  to  make 
til  near  the  close  of  the  season,  owing  to  their  machinery  having  been 
ayed  on  the  range ;  the  proprietors,  however,  pluckily  went  to  work  at 
le  to  remedy  the  evil,  and  will  be  running  next  season  early.  All  this 
3hinery  has  been  brought  over  the  summit  of  the  main  range  at  an  alii* 
e  of  12,400  feet  above  tide- water,  and  with  no  road ;  and  the  want  of  one 
11  that  holds  the  district  back.  I,  myself,  brought  out  this  spring  a 
ng  Englishman^of  wealth,  to  build  this  toll-road  into  Silverton,  but  as 
:x  as  he  saw  the  mines  and  their  richness,  he  did  what  others  have  done 
>Te  him — threw  overboard  the  legitimate  enterprise  and  went  into  mining 
filiations — and  so  it  goes  on  from  year  to  year.  The  consequence  is,  that 
people  of  Silverton  and  the  Animas  district,  have  to  depend  on  pack 
mals  to  bring  in  nearly  all  the  necesssaries  of  life,  and  at  a  cost  of  abont 
r  cents  per  pound  from  the  end  of  the  Denver  and  Kio  Grande  railway, 
.ot  this  a  millstone  round  the  neck  of  any  people  ?  A  Mr.  Jones,  of  New 
who  has  purchased  some  mines  in  Cunningham  gulch,  and  is  run- 
g  compressed  air  drills  in  a  tunnel  of  a  prospective  length  of  2,000  feet, 
taken  the  road  in  hand,  and  already  built  it  from  the  Silverton  side  to 
r  the  summit  of  the  range,  and  intends  to  complete  it  early  next  season. 
>ii  the  district  will  *'boom,*'  and  the  hundreds  of  good  mines  whose 
dace  is  galena,  running  40  to  50  ounces  silver  to  the  ton  (and  which  is  now 
»d  *Mow  grade,''  and  will  not  pay  to  work),  will  be  in  full  blast,  and  the 
1,  which  is  now  worthless,  will  pay  the  carriage  of  the  ore  to  St.  Louis, 
cild  you  believe  it,  that  there  are  hundreds  of  tons  of  ore  running  say 
>ances  of  silver,  lying  about  on  the  dumps  of  the  mines  round  Silverton 
worthless?  Such  is  the  case.  ,  What  do  you  suppose  Greene  &  Co.  gave 
100  ounce  ore  ?  Just  942.00  They  are  making  a  fortune  each  year; 
L  they  deserve  to,  for  having  the  grit  to  bring  all  their  machinery  180 
es  by  wagon  and  pack  animals. 

It  has  been  estimated  that  here,  within  a  radius  of  20  miles,  there  are 
»r  six  thousand  silver  claims  which  are  only  having  yearly  assessment 
rk  done  on  them,  and  all  owing  to  the  want  of  roads  and  smelt  mills, 
e  best  proof  of  the  want  of  them  is  the  simple  fact  that  here  in  the  Snef- 

I  district,  whose  ores  are  the  richest  yet  discovered  in  the  San  Juan 
mtry,  100  ounce  ore  will  not  pay  to  work,  and  is  not  saleable  at  this 
iting. 

Bat  year  by  year  a  few  capitalists  find  their  way  into  the  country,  a 

II  or  two  goes  up,  and  another  road  is  built,  and  the  time  is  not  far  dis- 
it  (experts  say  two  years),  when  the  man  who  owns  a  mine  with  a  pay 
eak  of  one  foot  of  solid  mineral  running  50  ounces  of  silver  to  the  ton, 
11  be  worth  a  million. 

The  Sneffeis  district  is  yet  in  its  extreme  infancy,  but  the  wonderfhl 
hness  of  its  ores  has  made  its  fame  known  all  over  the  mining  world, 
this  basin  and  the  adjoining  one  there  are  thirteen  mines  being  worked 
B  winter,  and  the  probable  output  of  ore  on  the  dump  in  the  spring  will 


class  however,  the  ores  arc  essentially  smelting  ores,  but  as 
smelter  nearer  than  Lake  City,  37  miles  by  trail,  or  110  by 
▼erton,  20  miles  by  trail,  and  it  costs  945  per  ton  to  pack  to 
•20  to  the  latter  place.  There  is  every  facility  for  a  smel 
very  centre  of  the  mines,  and  a  fortune  to  be  made  at  it; 
power,  500  acres  of  pine  timber,  and  more  if  wanted.  Bnt 
has  not  come  along  yet. 

With  the  close  of  the  season  of  1877,  miners  see  a  notabh 
San  Juan  region.  It  has  grown  solid.  The  day  has  pa6se< 
shiilless  men,  braving  hunger,  heat  and  cold,  could  come 
claim,  go  out  with  a  piece  of  the  top-rock  and  sell  the  clain 
dred  dollars.  The  prospector's  reign  is  nearly  over;  pr 
longer  find  sale,  and  the  only  property  men  will  look  at  is  a 
This  is  as  it  ought  to  be,  and  the  best  sign  of  coming  real 
will  clean  out  the  horde  of  men  calling  themselves  "  min* 
found  good  lodes,  and  who  as  long  as  they  can  by  any  artifit 
stake,''  sit  at  their  cabin  doors  or  round  the  bar-rooms  of  th 
with  their  pockets  full  of  sample  rock,  waiting  for  the  everl 
to  come  round  the  corner  and  buy  them  out  at  high  figures. 

There  arc  %asy  fortunes  to  be  made  here  in  1878,  by 
men  :  First  and  foremost,  by  the  smelter;  and  for  the  nextl 
a  smelt  mill  managed  properly  will  make  a  moderate  fortui 
There  is  no  limit,  you  may  sa}',  to  the  possible  output  to 
Juan  country,  and  as  soon  as  there  is  a  market  for  the  ores, 
bo  worked,  of  course.     The  smelter  has,  and  will  have  1 
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g  conditioD.  The  roador  will  naturally  say, "  if  the  mine  pays  a  divi- 
why  will  the  owner  sell?"  Well,  this  is  a  conandrum  that  I  for  one 
mnd  to  give  np.  But  it  seems  to  me  the  ruling  passion  among  San 
miners.  They  who  are  fortunate  enough  to  get  possession  of  a  lode 
^ill  produce  pay  ore  from  the  first  shot,  or  nearly  so,  immediately  lay 
their  tools  and  go  to  work  to  try  to  sell  it,  apparently  losing  sight  of 
ct  that  the  mine  would  probably  be  a  large  annual  income  to  them  for 
nd  to  their  children's  children.  There  are,  of  course,  many  reasons 
is.  A  majority  of  the  present  mine  owners  are  the  pioneers  of  the 
ry ;  men  to  whom  $10,000  is  a  fortune  and  all  the  money  they  want, 
ler  reason  is  because  of  the  multiplicity  of  partners  in  the  best  mines 
dnsequent  dissensions.  Another,  because  they  are  too  lazy  to  work, 
ler,  because  they  are  lunatics.  I  maintain  that  the  man  who  owns  a 
lode  hero  and  sells  it,  is  nothing  else  ;  but  their  name  is  legion  who 
o  60  gladly. 

lird :  Young  men,  miners  of  grit  and  muscle,  who  are  not  afraid  of 
work,  and  are  possessed  of  a  few  hundred  dollars — say  a  thousand 
'3  each — they  can  come  here  and  get  a  lode  to  work,,  either  by  finding 
uying  one,  or  getting  an  interest  givBn  them  in  one  for  doing  a  certain 
nt  of  work  on  it.  Five  hundred  dollars  will  put  up  a  cabin  and  stock 
h  grub,  powder  and  fbse  for  eight  months.  But  they  must  be  pre- 
to  undergo  toil  and  hardship,  heat  and  cold,  and  be  able  to  be  their 
>uilder,  carpenter,  stone  mason,  cook,  washer- woman  and  tailor;  all 
as  well  as  miner. 

)ne  others  need  apply.  There  are  no  book-keepers  wanted ;  no  clerks, 
tisans ;  loafers  are  soon  starved  out ;  gamblers  have  none  but  their 
cind  to  prey  upon  and  an  occasional  tender-foot and  "  kid  gloved" 
y  generally,  et  hoc  genus  omne^  had  better  stay  away.  The  San  Juan 
%g  miners  as  a  class  are  sober,  hardworking  men,  and  hospitable  to  a 
e ;  pistols  ar^  never  carried  hero,  except  by  tender-feet,  whom  yon 
lenerally  see  coming  in  with  their  loins  girt  about  with  no  end  of  ord- 
K  Drunkenness  in  the  mining  camp  I  have  never  seen  (except  on  the 
ii  of  July,)and,  in  fact,  our  miner  is,  unlike  those  in  moat  other  mining 
cts,  a  solid  man."  If  any  of  your  readers  would  like  any  farther 
nation  about  this  wonderfully  rich  mineral  belt,  I  shall  be  glad  to  give 
ough  the  editor  of  this  periodical. 

OQENX  Basin,  Interior  SNxrfXLs'  Mining  Distriot,  Nov.  25, 1877. 
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The  belief  that  the  tnoon  exereiiea  an  lufitieiice  on  out  attnospbefeii 
old  ftfl  tradition  itset  t  AatroQomcri  of  late  appear  to  mamtain  theeoatm;^ 
IL  Fayoi  for  example^  a  mmt  eminent  aathority,  aaeerts  that  tb« 
innocent  of  all  changev  Id  the  weather,  deep! to  the  oxperieDee  of 
and  Bailorfl,  Kow,  there  i«  mneh  to  he  said  on  both  sides,  and  tbe  iiibj 
porhape  not  qmte  exhausted,  m  we  shall  see.  If  the  moon,  obserfe 
genoralitj  of  people,  exercise  an  iDflaence  on  the  tides,  wbj  not  on  t) 
pheric  currents,  eqEallj  aa  movable?  Now,  the  moon  can  onljactbf 
attra(;tlon  or  its  heat;  bodies  attract  in  proportion  to  tbeir  ntaasee,  ek^t 
that  the  moon  ought  less  inflaencea  lighter  body,  such  aa  air,  than  abeni 
er,  like  water.  The  iofliience  of  the  moon  at  the  equator  does  not  raiicii| 
water  of  the  oeoan  more  than  39  inehen.  What  we  call  the  tide, 
where  the  sea  riaes  from  20  to  50  feet  alaug  the  coast  lines,  ia  not  iu\ 
the  action  of  the  sun  and  moonj  but  to  the  mass  of  water  rolling  in  frmi 
ocean,  bathing  the  shores  and  penetrating  into  recesses,  and  wbkh 
unable  to  find  an  i&sue  proportionate  to  its  volamc,  becomoa,  as  it 
heaped  up;  Sncrcaees  in  height, for  what  is  losit  in  breadth  is  gained  Imk- 
Tation.  The  barometer  does  not  register  any  appreciable  difference  in  it 
pheric  currents,  due  to  the  moon's  influence;  when  this  satellite  pi 
<}?er  oiir  heads  it  lightens  bodies  odc  ten  millionth  part  of  their  w«i 
The  moon's  heat  is  insignificant ;  according  to  Pia^zi  Smyth,  only  equilid 
that  of  n  candle  at  a  distance  of  40  feet*  So  much  for  theory.  It 
cral  opinion,  prejudice,  if  you  please,  that  the  moon  has  an  influeni' 
production  of  rain.  Shrewd  observers  say  more  rain  falls  during  t^^el^^ 
end,  than  pending  any  other  quarter  of  the  moon,  and  when  the  hitter  t  of* 
bit  is  near,  than  when  distant  from  the  earth,  Arago,  contrary  to  wliiit* 
believed,  confirms  the  popular  opinion  within  certain  limits.  The  r 
the  moon  are  general;  the  aamo  day  that  it  rains  at  Paris,  it  is  I-luj;  - 
weather  at  Orleans— yet  onr  satellite  is  the  same  for  both  cities.  TbfTtHi 
no  storms  at  Lima,  and  never  at  St.  Helena^  the  other  side  of  the  Atlutt^ 
IS  thunder  heard  ;  there  are  peals  of  thunder  every  day  in  the  Kol«( 
and  the  Sonde  islands^  jet  the  moon  in  these  regions  passes  through  its  pi 
aa  with  us,  and  the  ocean  rises  or  faUsi  following  the  moon. 

It  la  known  that  the  tides  of  our  atmosphere  are  insignificant;  ercaifi^ 
are  they  capable  of  producing  rain  and  fine  weather?  Clearly,  there  eta  tt 
no  rain  without  water,  and  no  matter  to  what  altitttde  the  moon  mi^t 
draw  up  the,  atmosphere,  not  a  drop  of  rain  could  fall  if  it  did  not  alrsadf 
exist  there.  Bear  in  mind  a  volume  of  air  can  only  contain  a  qtiaii- 
tity  of  watery  vapor  proportionate  to  a  given  pressure  and  te^ 
ture.  If  the  air  expands  by  heat^  or  contracts  by  cold,  the  excess  oi 
falls  as  rain*   Currents  of  air  coming  from  the  ocean  are  charged  with  n 
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tery  vapor,  while  currents  arriving  from  overland  are  the  contrary ;  that  is 
-to  say,  dry.  The  action  of  he  moon  seems  to  reside  in  the  displacement  of 
-these  currents.  Where  dry  currents  predominate  there' can  be  no  rain,  no 
more  than  water  could  be  expected  from  a  pump  sunk  in  a  parched  soil. 
The  sun  in  its  annual  course,  in  passing  from  one  hemisphere  of  the  heavens 
to  the  other,  dcags  with  it  all  our  atmosphere,  not  only  displacing  it,  bat 
altering  also  its  currents.  Thus  the  trade  winds  that  reign  in  each  atmos- 
phere around  the  equator  approach  our  latitudes  in  summer,  and  recede  in 
winter.  These  semi-annual  perturbations  are  represented  by  the  equinoc- 
tial winds.  As  a  kind  of  central  fbrnace,  the  sun's  influence  is  considerable 
on  all  our  atmosphere;  it  produces  annually  displacements  in  currents. 
Why  not  the  moon  also  induce  monthly  changes,  as  it  passes  from  one  hem- 
isphere into  the  other,  causing  aerial  currents  to  penetrate  different  regions? 
Oar  satellite  ought  to  force  back  the  northern  on  the  approach  of  the  south- 
ern winds,  substituting  thus  rain  for  fine  weather.  Such  is  likely  the 
mechanism  of  our  satellites  on  the  weather ;  so  that  it  is  neither  a  prejudice 
Bor  exactly  a  popular  error  to  hold  that  a  change  of  moon  will  bo  followed 
by  a  changement  of  weather,  and  that  the  moon  can  equally  induce  rainy 
or  dry  weather,  in  two  neighboring  regions,  as  the  latter  are  situated  on  the 
confines  of  humid  or  dry  currents.  It  is  thus  explained  why  rain  falls  at 
Paris,  while  there  is  brilliant  sunshine  at  Orleans. 

In  Paris  hydrophobia  is  unpleasantly  on  the  increase.  Every  year  the 
^vernment  publishes  returns  of  the  number  of  persons  bitten  by  mad  dsgs. 
I>r.  Proust  has  examined  all  these  statistics  for  the  last  thirty  years,  and 
has  arrived  at  important  conclusions.  Thus:  men  are  more  frequently 
bitten  than  women,  and  children  more  than  either.  The  latter  is  due  to 
dogs  being  so  often  their  playmates,  and  that  children  are  constantly  outside 
of  doors,  whether  in  towns  or  villages.  But  if  attacked  by  mad  dogs,  chil- 
dren are  more  exempt  fVom  the  consequences ;  of  154  individuals  bitten  be- 
tween the  ages  of  five  and  fifteen,  only  37  died,  whereas  of  32  persons  attacked, 
and  aged  between  sixty-one  and  seventy,  22  succumbed.  Dr.  Proust  also  • 
establishes  that  there  are  no  'Mog  days,''  as  the  animals  have  no  special 
season  for  the  rabies;  the  maximum  of  registered  bites  took  place,  not  in 
Jnly,  but  in  September  and  February;  the  minimum  in  March  and  August. 
Hence,  the  police  regulations  respecting  dogs  ought  to  be  as  active  in  win- 
ter as  during  summer.  Cauterization,  following  the  same  authority,  is  the 
only  known  remedy  against  hydrophobia.  Of  203  persons  bitten,  sixty  per 
cent,  died  ;  when  cauterization  has  been  resorted  to,  or  butter  of  antimony 
employed,  immediately  after  being  bitten,  the  death  rate  was  only  twenty 
per  cent.  It  is  difScult  to  have  a  red- hot  iron,  &c.,  ready  at  hand,  so  the 
doctor  recommends  tightly  bandaging  above  the  wound  with  a  piece  of  cord, 
or  a  cravat,  &c.  This  interrupts  the  circulation  of  the  blood,  and  diminishes 
absorption — ordinarily  very  rapid,  of  the  v^rus  deposited  in  the  flesh  by  the 
dog's  teeth.   The  bleeding  fVom  the  wound,  by  the  well-tightened  li^tuxe^ 
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will  be  incrcascdy  anil  add  to  Iho  chan4:cs  of  the  v 
course  the  burning  is  to  be  applied  subsequentl}'. 
ployed  electricity  to  calm  the  spasms  in  a  young  v< 
with  hydrophobia,  when  chloroform  failed  to  p: 
anaisthctic  only  augmented  the  spasms ;  he  applie 
the  neck  and  the  soles  of  the  feet;  immediately 
patient  could  eat,  drink  and  talk  ;  the  sight  of  li 
Unable,  however,  to  support  the  continued  action 
was  discontinued ;  the  spasms  returned,  more  vi< 
the  heart  suddenly  stopped.  Dr.  Proust  alleges  i 
had  so  little  horror  of  water  that  they  swam 
sheep  on  the  other  side.  M.  Bourrel  urges  that 
ought  to  bo  filed ;  thus  blunted,  they  could  not  rc 

Dr.  Delaunay  has  concluded  a  long  series  of  es 
volume  of  heads.  As  a  rule,  ho  finds  that  perse 
heads  are  generally  occupied  in  scientific  pursuit 
heads  of  soldiers,  officers,  doctors,  trades-people  s 
taincd  statistics  from  hatters  to  various  colleges, 
to  several  classes  of  society.  Dr.  Delaunay  conci 
larger  heads  than  military  officers ;  the  latter  n 
vates.  Religious  persons  are  distinguished  for  th 
inmates  of  St.  Sulpico  College,  whore  the  clergy 
respect  behind  the  Normal  school,  where  universi 
It  is  in  the  scholastic  quarter  of  Paris,  that  hatter 
urement  of  heads.  Merchants  would  seem  to  com 
of  rotation,  tradesmen,  the  aristocracy,  artisans, 
Masons'  heads  are  proverbial  for  their  small  volu 
alleged,  grows  from  intellectual  exercise,  perhaps 
and  it  is  an  observed  fact,  that  peasants  who  imm 
to  cities  undergo  a  gradual  enlargement  of  the  he; 

The  Academy  of  Sciences  has  since  many  yea: 
subject  of  localization  of  the  brain.  As  many  forr 
with  lesions  in  the  gray  substance  of  the  brain,  an 
of  such  substance  can  be  localized,  M.  Baurdon  rec 
trepanning,  thus  laying  bare  the  affected  substance 
abscess.  He  is  also  of  the  opinion  that  when  some 
it  is  not  in  consequence  of  the  lesion  ceasing  to  o 
placing  the  functions  of  the  gray  matter  of  the  br 

The  Messrs.  Tissandier  in  their  recent  balloon 
ourious  facts.    The  balloon  rose  in  the  afternoon 
beautiful ;  at  the  height  of  440  yards  there  was  a 
oast  to  west ;  at  double  this  altitude  there  was  mo 
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^^«ry  violent  current;  at  250  yards  higher  the  atmosphere  was  perfectly 
J  m.  This  rapid  stratum  of  air  between  two  motionless  layers  is  a  rare  cir- 
ca, xzistance.   At  the  altitude  of  1,200  yards  the  temperature  was  only  53® 
'  n  1  arenheit,  while  the  sun's  rays  were  scorching.   At  880  yards  the  atmos- 
t^^^Te  was  full  of  "virgin's  threads,"  which  are  only  agglomerations  of 
<3er's  threads,  thus  attesting  how  solar  heat,  or  atmospheric  movements, 
whirl  up  light  substances. 

□f .  Breguet  has  brought  the  telephone,  or  speaking  telegraph,  under  the 
^"^Sce  of  the  Academy.   The  apparatus  is  simplicity  itself— a  small  circular 
1^^^*^  of  thin  metal,  vibrating  in  presence  of  a  magnetic  bar ;  by  means  of  a 
t^le  bobbin  of  fine  metallic  thread,  on  the  extremity  of  the  bar,  are  com- 
^'^^nicated  these  currents  of  vibration  to  an  identical  apparatus  situated  at  a 
•^»"^nce  more  or  loss  great.    The  French  savants  rather  appeared  to  forgot 
^^«^t  the  most  extraordinary  fact  about  the  discovery  is  the  value  of  the  idea 
"■^^bat  sound  can  bo  telegraphed  distinctly,  thus  opening  up  a  world  of  in- 
^^strial  applications.    Hardly  have  the  conducting  powers  of  tubing  being 
^'^xiployed  for  speaking  directly  between  two  houses,  or  throughout  vast 
^J^tildings,  when  the  telegraphe  parlant  is  announced  to  supercede  it.  M. 
*^^reguet  stated  that  not  the  least  astonishing  property  of  the  marvelous  new 
^^vention  is,  that  of  all  telegraphs  known,  it  functions  under  the  influence 
^Vthe  most  feeble  currents.    Further,  he  announced  that  after  interlacing 
^^^he  sound  in  a  resistance  equal  to  a  distance  of  1,000  kilometres  of  ordinary 
^  'telegraphic  wire,  he  was  able  to  hear  phrases  most  distinctly,  that  is  to  say 
^         miles.   The  apparatus  collects,  transmits  and  receives  the  sound  of  tho 
"Voice.   What  a  field  is  here  opened  for  the  imagination  !  Communications 
exchanged,  irrespective  of  distance,  with  the  living  and  personal  character 
▼Dice,  instead  of  tho  cold  written  representation  of  thought.   The  first 
inetal  disc  indirectly  produces  the  currents,  and  the  latter  develops,  also 
indirectly,  the  vibrations  in  the  second  disc.    It  has  been  objected  that  the 
IMOond  plate  in  vibrating  symmetrically,  while  emitting  the  same  sound, 
does  not  produce  the  same  volume.   The  currents  are  thud  modified  in  their 
^Krarae.   This  may  explain  why  the  tone  of  the  voice  has  fkiled  to  be  "wired." 
^Uone  is  but  the  superposition  of  a  certain  number  of  sounds  upon  a  funds- 
mmtsl  sound ;  s  kind  of  very  complicated  mixture.   The  sound  "  received," 
mm  compared  with  that  ''dispatched,"  was  alleged  by  some  aoademicisns,  ss 
•  painted  photograph  of  s  painting  to  the  painting  itself.    The  results  may 
be  diiTeront  when  Mr.  Bell  conducts  the  experiments.    The  discovery  with 
sU  its  imperfections  is  not  the  less  astonishing.   What  progress  since  the 
celebrated  "ear"  of  Dionysius  of  Syracuse  T 

11.  Bodier  draws  'attention  to  the  fact  that  submerged  aquatic  plants 
h*ve  the  property  of  spontaneous  movement.  In  June  last  he  watched  this 
rotation,  which  attained  to  45  degrees.  Daring  the  night  the  same  plants 
tamed  in  an  inverse  direction.   M.  Corna  has  conducted  some  experiments 
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to  show  that  in  the  case  of  inferior  plants,  the  spores  of  ferns  for  example, 
it  is  to  the  influence  of  oxygen,  that  the  putting  in  liberty  of  their  rqiro- 
ductive  bodies,  is  due. 

IL  Bechamp  has  devoted  attention  to  the  subject  of  musty  eggi.  Bi 
finds  that  hen  eggs  can  be  enclosed  for  twelve  months  in  a  vessel  filled  witt 
infusoria,  without  the  animalcules  ever  being  able  tm  pass  through  the  akdl; 
but  the  same  is  not  true  respecting  the  microscopic  spores  of  must  l 
Pasteur  has  shown  that  the  elements  of  decomposition  can  exist  inthecg 
itself,  in  consequence  of  foreign  bodies  being  present  in  the  ovary  of  tki 
bird. 

M.  Westphal,  a  German  doctor,  applies  the  term  agoraphohia—Un  i 
public  places,  to  the  nervous  malady  some  persons  experience  whentlMj 
quit  the  foot-path  to  cross  a  busy  roadway.  Benedickt  attributes  the  difleM 
to  confused  visual  sensations ;  Perroud  and  du  SauUe,  to  the  fear  of  sniii 
or  the  dread  of  space,  and  that  the  arm  of  a  passer-by,  or  following  behiodi 
vehicle,  relieves.  F.  C. 
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MISSOURI  IRON  ORES  OF  THE  CARBONIFEROUS  AGE. 
BY  G.  C.  BROADHEAD,  PLEASANT  HILL^  MO. 

The  various  Iron  Ores  of  Missouri  have  been  extensively  treated  of  in 
the  Geological  Eeports  of  the  State.  Those  of  central  and  part  of  Boutk- 
east  Missouri  in  the  volume  of  1872.  Others  of  southeast  Missouri  inft« 
volume  ef  1874.  But  those  reports  have  been  mainly  confined  to  ores  occw- 
ring  in  the  rocks  older  than  the  carboniferous.  The  ores  heretofore  worked 
in  Missouri,  belong  either  to  the  lower  Silurian  rocks  or  the  Archcan; 
the  exception  is  the  opening  of  a  few  pits  of  Red  Hematite  in  Callaway 
County. 

Although  our  Carboniferous  ores  have  been  neglected,  we  nevertheless 
consider  them  by  no  means  unimportant  To  be  sure,  many  of  them  are 
quite  impure,  but  an  advantage  they  possess  over  the  other  ores  is,  that 
they  are  easily  mined  and  broken,  and  that  many  of  them  have  sufficient 
limestone  associated  with  them  to  render  any  other  fluxes  unnecessaiy. 
The  ores  in  the  older  rocks  are  generally  definite  deposits,  or  as  foreigfl 
developments  in  either  regularly  stratified  or  unstratified  rocks.  But  the 
carboniferous  deposits  from  regular  geological  strata,  prevailed  with  tie 
stratification  of  the  associated  rocks. 
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LOWXB  CAEBONinEOUS  0EI8. 

These  are  found  in  large  masses  and  good  quality  in  Benton,  Henry,  Dade, 
!edar,  Green,  Christian  and  Lawrence  counties  in  Southwest  Missouri,  and 
lay  be  referred  to  the  age  of  the  Ferruginous  sandstone  of  the  Missouri 
l^ologists  which  is  probably  a  member  of  the  Chester  group  of  Southern 
llinois. 

In  Christian  county,  in  S.  E.  S.  K,  Sec.  24,  Tp.  27,  B.  24,  are  found  large 
lasses  of  fibrous  limonite.  A  shaft. proved  it  to  be  over  eight  feet  thick. 
D  Sec.  19,  Tp.  27,  S.  23,  are  also  large  beds  of  the  same  kind  of  ore ;  also, 
1  Sec.  7  of  the  same  Township  and  Sec.  14  and  15,  Tp.  27,  B.  24.  The  lower 
aboniferous  sandstones  of  Lawrence,  Dade  and  Cedar  counties  are  very 
orruginous,  and  may  prove  to  contain  valuable  deposits  of  iron  or^.  Dr« 
L.  Schmidt,  in  Mo.  Oeol.  Kept.  1872,  speaks  of  iron  ore  banks  in  St.  Clair 
nd  Henry  counties  that  are  undoubtedly  referable  to  the  sub-carboniferous 
ge.  The  Brown  bank  in  Sec.  23,  Tp.  40,  A.  24,  in  Henry  county,  on  divid- 
Dg  ridge  between  Osage  and  Grand  rivers.  The  ore  is  red,  earthy  hematite, 
tartly  changed  into  brown  and  yellow  limonite,  andassociated  withferrug- 
nous  sandstone. 

The  Collins  bank  in  Sec.  23,  Tp.  39,  B.  25,  St.  Clair  county,  is  an  outcrop 
if  red,  earthy  hematite.  A  very  good  deposit  is,  apparently  the  Marma- 
luke  bank  in  Sec.  23,  Tp.  39.  B.  25,  in  St.  Clair  county.  The  ore  is  an 
earthy  red  hematite  and  a  yellowish  brown  porous  limonite.  At  many 
places  in  the  Southern  portion  of  Callaway  county,  are  exposures  of  red  hem- 
atite which  appears  to  belong  to  the  age  of  the  sub-carbonifbrous.  The  fol- 
owing  were  the  chief  localities  observed:  Sec.  22,  Tp.  45,  R  10.  Shaft  hill 
n  N.  W.  qr  Sec.  4.  Tp.  45,  B.  10,  has  been  worked,  and  the  ore  undoubtedly 
>asses  horizontally  (or  nearly  so)  through  a  hill  of  800  feet  diameter,  the 
ire  seam  varying  from  one  to  five  feet,  is  sometimes  in  regular  layers,  at 
ither  places  in  nodules  or  lenticular  concretions.  A  section  of  the  hill 
appears  thus  :   From  top : 

1.  Flint. 

2.  Bed  hematite. 

3.  Sandstone. 

4.  Conglomerate  of  Flint  and  Sandstone. 

5.  Sandstone. 

G.  Encrinital  Limestone. 
■  There  is  another  on  bank  on  Section  N.   Others  also,  three  miles  north 
»f  New  Bloomfield  on  the  Fulton  road.   In  Sec.  42,  Tp.  46,  B.  10,  there  is 
Jso  a  fine  outcrop  of  dense  and  fine  grained  red  hematite.   The  ore  here  is 
,wo  feet  thick,  dipping  20  deg.  north. 

Near  Holt's  Summit  are  similar  outcrops  of  stratified  red  hematite. 

Similar  ore  beds  of  sub-carboniferous  age  occur  in  Boone,  Montgomery, 
HTarren  and  Lincoln,  some  of  them,  forming  good  beds  of  red  ochre,  or 
us  commonly  called,  "  red  keel." 
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The  following  aro  aDalyeis  of  New  Bloomfield  ores  : 

Compact  Variet J.  Eurthj  Vtrictj. 

MetalUc  Iron  63.87  «1. 17. 

Silica  5.80  ^   8.68. 

Phoiphoric  Acid  -0.10  -  (U65 

Sulphur   0.017   0X18 

UPPER  CARBONIFEROUS  ORES. 

These  ores  exist  in  regular  layers,  interstratified  with  coal  and  shik  { 
beds,  and  lie  chiefly  in  a  horizontal  position.   They  inclado  three  principil ' 
varieties :   The  impure  carbonate  or  clay  ironstone,  the  red  hematites,  ul 
the  limonites.   They  are  more  commonly  found  and  in  thicker  layers  in 
lower  coal  measures. 

CLAY  IRONSTONE. 

In  the  middle  and  upper  coal  measures,  there  are  occasionally  found  tka 
bands  of  ore,  but  they  do  not  often  exceed  two  inches  in  thickness,  ui 
rarely  are  there  as  many  as  two  layers  found  in  near  proximity.  Tte 
lower  measures  often  abound  in  bands  and  concretions  of  this  ore,  ui 
although  not  often  over  two  inches  thick,  yet  are  sometimes  as  machasfcv 
inches.  We  may  also  generally  expect  to  find  several  layers  within  a  few 
feet  of  vertical  distance. 

In  Johnson  county,  on  the  banks  of  Clear  Fork,  five  miles  Sontheutit 
Knob  Nostor  were  observed  two  layers  of  ironstone,  each  of  one  fboi  thick' 
ness  and  separated  by  one  foot  of  clay  shales ;  over  the  uppermost  iroi- 
stone  bed  rested  four  feet  of  sandy  shales  inclosing  concretions  of  ironstooe, 
all  amounting  to  three  feet  thickness  of  ore  inclosed  in  seven  feet  of  soft 
shales.  Thirty  feet  below,  there  lies  a  bed  of  good  coal,  varying  from  two 
to  three  feet  in  thickness.  Twenty  feet  above  the  ironstone  beds,  there 
rests  another  coal  bed  of  one  to  one  and  a  half  feet  thickness,  with  still 
another  of  one  foot,  lying  twelve  feet  higher.  Here  are  both  coal  and  iroi 
ore  together — important  facts  for  consideration.  Similar  ore  beds  and 
apparently  a  continuation  of  these,  are  exposed  on  Clear  Fork  about  ten 
miles  north.  Between  the  two  outcrops,  and  under  Knob  Noster  and  its 
vicinity,  there  lies  a  good  bed  of  yellow  ochre,  varying  in  thickness  firom 
two  to  five  feet. 

On  Grand  River,  near  Little  Compton,  Carroll  county,  similar  beds  m 
exposedj  lying  horizontally,  and  separated  by  soft  clay  shales.  The  iron- 
stone beds  are  here  included  within  a  vertical  thickness  of  thirteen  feet  of 
clay  shales,  and  amount  in  all,  to  over  two  feet  in  thickness.  A  one  and  a 
half  foot  seam  occurs  in  the  blufis  above.  Three  miles  east  of  ClintoB, 
Henry  county,  the  shale  beds  contain  concretionary  fbrms  of  ironstone  in 
large  masses.  Similar  ore,  quite  fossiliferous,  seems  quite  abundant  at 
Gilkerson's  ford  on  Grand  River.  Two  good  coal  beds  also  lie  in  the  same 
bluflfs.  TVe  predict  Ibat  at.  ^om^  l\i\s««^\iss\ft,  this  locality  will  become  impor- 
tant.   Other  impoTlant  \oea\\W^^  wc^  %x.^YK!Ja«t^\^^xixieL  ^^"^ascoj^ 


MISSOURI  IRON  ORES  OF  THE  CARBONIFEROUS  AQE^  058 


north  of  Nevada,  Vernon  county,  the  western  part  of  Cedar  county,  on 
□Panther  Creek,  Bates  county,  near  Roekville,  and  on  the  same  creek  a  few 
miles  north. 

In  the  northwest  corner  of  Jasper  there  appears  a  two  inch  band  of  pibor 
<}uality  of  clay  ironstone,  which  contains  much  iron  pyrites.  The  owner 
thereof  confidently  believed  the  rock  to  contain  silver  and  had  commenced 
'Che  construction  of  works  to  reduce  the  ore.  He  was  not  inclined  to  accept 
^ur  advice  against  such  foolish  expenditure  of  time  and  labor. 

All  of  the  above  coal  measure  ores  are  impure  carbonates,  and  will  yield 
'tto'tn.  30  to  40  per  cent,  of  metallic  iron.  An  ochreous  crust  is  often  found 
on  the  exposed  surface.  The  layers  are  often  jointed,  the  joints  lined  with 
calcite  and  sometimes  with  a  thin  plate  of  pyrite  or  zinc  blend. 

RBD  HEMATITES. 

These  occur  either  as  open  porous  ores,  as  ochres,  or  as  hard,  close 
grained  ores. 

In  Linn,  Sullivan  and  Adair  counties  there  occurs  from  ten  to  fifteen 
feet  of  red  shales,  soft  and  smooth  feeling,  which  in  many  places  include 
nodules  of  hard  close-grained  ore,  varying  in  size  from  quite  small  to  pieces 
three  or  four  inches  in  length  and  two  inches  thick  ;  their  prevailing  shape 
being  roundish  elongated.  A  fracture  often  exposes  minute  seams  of  car- 
bonate of  lime,  whieh,  especially  partly  compose  the  remaitis  of  fossils,  of 
Whioh  a  few  well  recognized  coul  measures  species  were  observed,  including 
DiMoina  nitida  and  Myfllina  Swallowviu  Near  Linneus,  and  also  on  Locust 
ereiek  and  Spring  creek,  three  miles  southeast  of  Laclede  these  nodules  are 
quite  abundant.  On  Locust  creek  and  Spring  creek,  Sullivan  county,  and 
at  many  places  in  Adair,  also  in  the  eastern  part  of  Linn,  these  red  shales 
prevail  and  are  quite  ferruginous  and  would  undoubtedly  form  a  good  paint, 
yet  the  ore  nodules  are  small  and  not  so  abundant.  An  analysis  of  a  nodule 
fiom  G-arretts,  near  Linneus,  by  Mr.  Chauvenet,  gave  sixty-two  per  cent,  of 
metallic  iron.  Near  Calhoun,  in  Henry  county,  red  hematite  occurs  as  a 
porous  ore  of  apparently  good  quality,  and  soft  enough  to  be  easily  crushed. 
The  bed  is  about  five  feet  thick,  and  underlies  nearly  ten  acres  of  ground. 
It  is  overlaid  by  a  few  feet  of  loose  nodules  of  kidney  ore  dispersed  through 
the  shales. 

We  also  find,  both  at  Clinton  and  Calhoun,  Henry  county,  a  six  inch 
imnd  of  red  hematite,  quite  fossiliferous.  The  evidence  is,  that  this  ore  has 
been  altered  from  a  limestone  nucleus  with  a  ferruginous  crust  of  red  and 
brown  ochre.  At  Calhoun,  the  interior  is  of  an  ash  drab,  next  a  half  inch 
red  band,  then  a  half  to  three  quarter  inch  of  alternations  of  red  and  brown 
iprith  brown  exterior.  At  Clinton,  it  is  deep  red  throughout.  The  fossils 
contained  are  typical  of  coal  measures,  and  are :  Productus  MervicatuSr 
Jtr.  prattenianuSj  Semipronites  crassuSy  Chonetes  mesoloba,  Ch,  Verneuillianay 
Spirifer  planconvexus,  and  Discina. 

LIMONITES. 

The  Limonites  are  either  hard  or  soft,  brown  or  yellowish.    The  £nob 
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Noflter  bed  previously  spokes  of,  was  traced  for  several  miles,  and  found  to 
underlie  not  less  than  five  square  miles.  It  varies  from  a  lean,  yellow odkR 
to  a  richer,  and  was  also  found  as  a  firm,  hardened  limonite  of  good  qulitj. 
Further  examinations  showed  it  to  be  originally  a  ferraginous  fire-ebr 
containing  the  well  known  stigmaria  ficoides.  Four  feet  above  it  lies  a  IS- 
inch  coal  bed. 

Bods  of  limonite  arc  of  common  occurrence  in  the  eastern  part  of  Yernoi, 
and  are  also  found  at  many  places  in  Barton.  Ochrey  and  uoncretionii; 
beds  overlie  a  certain  coal  near  Calhoun,  Henry  county.  Eut  the  best  expo- 
sure was  observed  in  the  southwest  part  of  Cedar  county,  where  are  tvo 
beds  of  good  limonite  ore,  one  bed  of  red  ochre  and  a  bed  of  coal,  all  octm- 
ring  in  the  same  section  thus  : 

1.  — Hilltop  and  slope. 

2.  ^28  feet  of  sandstone. 

3.  — 5  feet  of  porous  limonite. 

4.  — 1^  feet  of  soft,  reddish  brown  limonite,  with  coal  plants. 

5.  — 7  inches  of  ochre. 

6.  — 4  inches  of  red  sandy  shale. 

7.  — 1  foot  of  sandstone. 

8.  — 6  inches  of  coal. 

No.  3  of  this  section,  according  to  Mr.  Chauvenet,  yielded  fifty-serfli 
per  cent,  metallic  iron ;  No.  4  yielded  fifty-four  and  eighty  one-hnndredtb 
per  cent.  These  ores  occur  in  regular  horizontal  layers,  extending  into 
the  hill,  and  do  certainly  underlie  much  of  the  neighboring  country,  iid 
l^eing  soft  are  easy  to  take  out.  Besides  the  six  inch  coal  seam  there  ire 
other  thicker  beds  in  the  vicinity. 

If  wo  compare  the  analyses  of  these  ores  with]  similar  ones  of  Indi&ni, 
Pennsylvania  or  Ohio,  wo  find  ours  are  equally  as  geod,  and  while  the  mAiii 
working  ores  of  those  States  will  not  average  over  35  per  cent,  of  metiUic 
iron,  and  some  are  worked  that  contain  less  than  30  per  cent.,  and  bat  few 
reach  as  high  as  45. 

A  clay  iron  stone  frorn  Barton  county.  Mo.,  yielded  33  per  cent.;  anoUier 
44  ;  our  bro^^n  hematites  t>3  and  58,  and  red  hematites  have  even  yielded 
as  high  afl  62  per  cent,  of  metallic  iron.  We  have  many  bands  of  ore  thil 
will  yield  from  25  to  35  per  cent.,  and  there  are  many  other  thin  strata  tht 
I  have  not  mentioned  in  this  article. 


FOSSIL  LEAVES  IN  KANSAS. 

The  Kansas  Academy  of  Science  at  its  late  meeting  adopted  the  follow- 
ing resolution  : 

Resolved,  That  a  committee  to  be  composed  of  three  members  of  this 
body  bo  appointed,  whose  duty  it  shall  bo  to  promote,  by  all  proper  meaD«,a 
diffusion  of  a  knowledge  of  the  facts  of  elementary  science  in  respect  to 
4heir  application  to  the  affairs  of  common  life  :  and  to  encourage  amoogthe 
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Bople  the  investigation,  especially,  of  matters  pertaining  to  Kansas. 
Frof.  Uudge,  as  a  member  of  the  committee,  has  prepared  the  following 
itper  relating  to  Kansas  geology : 

There  is  a  deposit  of  red  sandstone  in  Kansas,  extending  from  Republic 
>unty  on  the  north  line  of  the  State,  to  Eeno  county  in  the  Arkansas  valley, 
hich  contains  most  interesting  fossil  leaves.  This  rock  deposit  is  more 
)cent  in  the  order  of  construction  of  our  earth's  crust,  than  Hugh  Miller's 
,ed  Sandstone.  It  is  of  the  lowest  cretaceous  age,  having  been  deposited 
L8t  above  our  Kansas  upper  carboniferous  rocks.  Many  of  the  leaves  in 
lis  sandstone  are  very  distinct,  showing  even  the  finest  veins  and  mark- 
\gs.  Among  thom  are  found  the  oak,  willow,  hickory,  poplar,  beech,  sas- 
ifras,  maple,  birch,  laurel,  plum  and  apple,  besides  many  small  shrubs.  In 
ddition  we  find  the  palm,  fig,  cinnamon  and  magnolia,  now  so  common  in 
1  warmer  countries.  Occasionally  we  discover  in  the  same  sandstone  salt 
rater  shells. 

The  occurrence  of  tropical  plants,  is  explained  by  the  facts  which  show 
hat  the  vegetation  grew  on  islands  in  the  middle  of  the  ocean,  which  con- 
ained  warm  currents,  like  the  present  Gulf  Stream,  which  kept  a  mild  land 
emperature.  It  is  also  probable  that  the  palm,  fig,  and  cinnamon  were 
tardy  species  of  their  kind,  which  would  withstand  a  little  more  cold  than 
hose  now  living. 

The  most  instructive  feature  of  those  fossil  leaves  to  the  geologist  is, 
hat  they  are  the  first  plants  of  the  high  family  of  dicotyledons,  or  plants  with 
let  veined  leaves  and  with  an  annual  ring  of  growth  on  the  trunk.  They 
mbrace  all  the  common  forest  and  fruit  trees  of  the  temperate  zones  ex- 
epting  the  pines  and  other  evergreens.  Botanists  class  them  as  the  only 
reea  ot  high  rank,  having  true  flowers  and  frnit. 

Previously  to  this  time,  in  all  the  older  deposits,  no  plants  of  higher 
organization  can  be  found,  though  careful  search  has  been  been  made  by 
geologists  in  all  parts  of  the  world.  Pines,  which  are  classifled  near  the 
niddle  rank,  have  been  long  known  as  three  times  as  old,  geologically  con- 
idered.   Ferns  and  many  other  fiowerless  plants  are  found,  but  not  as  old 

the  pines.  The  first  palms,  though  considered  in  the  lowest  rank  of  trees, 
lame  in  with  our  net-veined  leaves  of  Kansas,  the  two  extremes  of  tree 
regetation  appearing  here  at  the  same  age  of  the  world.  The  palms  are 
)laced  by  botanists  as  the  lowest  trees,  far  below  the  pines. 

About  one  hundred  of  the  net-veined  leaves  have  been  found  in  Kansas 
md  Nebraska.  The  total  thickness  of  the  deposit  containing  them  is  less 
lian  500  feet 

Here  is  something  for  the  Darwinists  to  consider.  All  these  varied 
ind  modern  trees  are  found  coming  into  existence  suddenly,  with  all  the 
various  types  which  grow  in  our  forests  to-day.  No  trace  of  any  grade  from 
prhich  they  could  have  been  derived  can  be  discovered,  though  carefully 
lought,  both  here  and  in  other  parts  of  the  world.  According  to  Darwin, 
the  low  vegetation  should  have  appeared  first,  and  gradually  merged  into 
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BT  BATARD  TAYLOR. 

Side  by  Bido  with  the  splendid  achievements  in  physici 
diBtinguish  oar  generation,  mast  be  placed  the  resalts  c 
research.  The  two  forms  of  labor  are  not  necessarily  coi 
pendent,  yet  they  have  been  equally  Btimalated  by  a  commc 
detecting  possibilities  of  entrance — often  slight  and  inconsp 
discoverable  rather  to  the  eye  of  faith  than  to  that  of  kno 
riers  which  once  seemed  hopelessly  closed.  It  is  not  so  ver 
complete  or  at  least  formless  ruin  of  the  great  cities  and  edif 
was  a  generally-accepted  belief :  the  phrase  not  ome  stc 
npon  another  "  was  supposed  to  express  a  literal  fact ;  th 
were  given  up  aB  lost;  and  the  unrecorded  histories  were 
be  restored.  Now  scarcely  a  year  passes  without  the  di 
important  historical  landmark,  and  every  new  light  of  kn 
nating  the  remote  past  of  our  race,  reveals  the  dim  outlines  < 
past  behind  it  As  one  r^limbing  a  long  mountain-slope, 
backward  in  proportion  as  we  rise. 

The  great  age  of  archaeological  discovery  began  with  L 
tions  on  the  site  of  Nineveh,  and  the  researches  of  Sir  Cha 
Caria  and  Ljcia.  Soon  afterward  M.  Mariette,  carrying  a  s 
enthusiasm  to  Egypt,  found  Memphis,  and  entered  upon  th 
successes  which  has  not  yet  come  to  an  end.  The  race  of  < 
diately  begat  a  race  of  scholars:  new  Egyptologists  appear< 
their  claims  to  honor  and  authority ;  Assyriologists  for  the 
into  being ;  and  George  Smith  found  history  and  religion  oi 
lets  exhumed  bv  Lavard.    His  own  later  researches  at  Nin 
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•ace,  Davis  at  Carthago,  and  Barton  in  tho  laud  of  Midian — conetitata 
of  diHCovcry  of  such  vast  importance  and  absorbing  interest,  that 
lizod  world  seems  scarcely  yet  fully  to  credit  its  possession.  It  is 
c.il  ago,  and,  when  it  sees  so  many  men,  who  at  first  sight  appear  to 
ed  only  by  an  intense,  unreasoning  belief  in  their  object,  actually 

what  they  sought,  tho  natural  tendency  is  to  doubt  and  question 
k  for  antagonistic  views.  All  the  precious  material  so  recently 
1  must  first  bo  classified  and  relegated  to  its  proper  place  in  our 

knowledge  of  the  human  past,  before  the  world  shall  clearly  recog- 

iinportance.    Its  influence  on  the  class  of  intelligent  thinkers  is 

very  perceptible. 

OHt  every  one  of  the  great  discoveries  I  have  enumerated  has  been 
aith  in  the  trustworthiness  of  the  ancient  authorities.  Since  Hero- 
id  Ptolemy,  so  long  suspected  of  having  been  fabulists,  have  been 
rehabilitated  as  careful  an<l  conscientious  guides,  Strabo,  Pliny,  Pau- 
-indced  all  descriptive  passages  of  classic  authors — receive  an 
ie  stamp,  which  they  scarcely  possessed  before.  But  the  belief, 
nstigated  such  labors  and  trials  of  patience  as  every  explorer  must 
),  w:iH  not  a  mere  un instructed  enthusiasm.  Mr.  Wood  believed  that 
id  been  a  Temple  of  Diana  at  Ephesus,  and  hence  that  its  remain» 
•t  past  finding  out;  General  di  Cesnola  believed  that  there  had  been 
temples  at  Idalium,  Golgos,  Amathus,  and  Paphos;  and  Dr.  Schlie- 
n  turning  to  prehistoric  Mycena>,  depended  far  more  upon  tho  state- 
'  Pausanias  than  upon  the  strophes  of  .Eschylus.    Although  in  the 

each  there  may  seem  to  be  an  element  of  lucky  accident,  it  will 
1  bo  hardly  more  than  the  luck  which,  in  the  end,  rewards  persistent 
asm.  There  was  a  point  in  the  labors  of  each  when  a  donbting 
r  would  have  stopped  short,  discouraged;  and  the  triumph  \uy 

that  point.  The  narratives  of  the  three  last-named  archajologisftf 
►pearcd  during  the  past  year,  and  they  form,  in  conjunction  with 
schfeld's  report  on  the  explorations  at  Olympia,  such  a  contribu- 
recovered  knowledge  as  should  make  the  year  forever  memorable, 
inning  with  Mr.  Wood's  first  excavations  at  Ephesus,  in  1863,  and 
with  Dr.  Schliemann's  discovery  of  tho  royal  tombs  at  Mycena?  in 
l)er,  1876,  the  labors  of  the  three  gentlemen  are  included  within  a 
of  thirteen  years.  Their  tasks  were  wholly  distinct  in  character, 
ir  methods  of  labor,' therefore,  had  but  a  general  resemblance.  Mr. 
was  the  simplest,  his  one  aim  being  to  discover  tho  Temple  of  Diana, 
ation  of  which  was  indicated  by  nothing  upon  the  present  surface 
»oil.  Dr.  Schliemann's  was  the  easiest,  since  his  exi)lorations  were 
ithiii  circumscribed  and  rather  contracted  limits;  and  General  di 
/s  was,  at  the  same  time,  the  most  arduous,  and  the  most  uncertain 
rohable  results. 

Kill  take  tho  three  in  the  order  of  their  labors,  and  endeavor  to 
in  eaeh  cate,  the  clear  and  nimple  J>tory  Irom  ^o\tv>?\«s\\vX\x\*i^- 
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lar  mixture  of  personal  Darrative,  description  of  objects,  and  antiqoariu 
conjectures,  which  wo  find  in  the  volumes.    By  adding  thereto  a  statemot 
of  results,  with  impartial  reference  to  the  character  of  the  objects  diseor- 
ered,  I  may  be  able  to  turnish  the  reader  with  the  necessary  basis  of  fict 
and  qualify  him  to  examine,  with  some  degree  of  independence,  the  eon* 
flicting  theories  which  seek  to  establish  themselves  thereon.  Thespoilfltf 
Cyprus  and  Mycentc,  as  will  be  seen,  are  too  new  and  unexpected  to h 
readily  disposed  of,  even  by  the  most  experienced  scholars.   In  order  to 
make  room  for  them,  the  old  adjustment  of  epochs  in  the  art  and  genenlcil* 
ture  of  the  ancients  must  be  materially  changed ;  and  the  archeologistsin 
almost  as  unwilling  to  accept  such  changes  as  are  the  theologians.  Lent 
of  all,  have  they  the  right  to  disparage  the  enthusiasm  of  the  explorer, 
over-credulous  though  it  be;  for  to  that  enthusiasm  they  owe  theachieiv- 
monts  recorded  in  these  three  works.    There  are  not  many  book-schoiizi 
who  would  have  labored  at  Ephesus  for  years  before  grasping  the  dew 
which  led  Mr.  Wood  to  the  Temple  of  Diana:  still  fewer  would  hwi 
dreamed  of  digging  at  Mycenro,  with  the  expectation  of  finding aoytliii; 
beyond  the  foundations  of  Cyclopean  walls;  and  in  1862,  more  thao  tliiti 
years  before  General  di  Cesnola  reached  Cyprus,  the  French  arcbsologiiki 
-Count  de  Vogue,  makes  this  report  ot  his  researches :  "  Quant  a  Texplontifli 
oxterieure  de  Tile,  jo  puis  le  dire,  elle  aete  aussi  complete  que  possible ;fWi 
d' apparent  n'a  etc  omis/'    It  is,  perhaps,  not  in  human  nature  tbatamtts' 
distinguished  learning  shull  find  that  a  favorite  theory,  upon  which  he bi 
lavished  years  of  thought,  is  jarred  and  in  danger  of  being  overthrow, 
without  jealously  defending  it;  yet  it  is  curious  to  notice  what  immediito 
reccptance  any  discovery  obtains  which  seems  to  establish  a  point  in  vli*^ 
is  called  sacred  history,  and  how  much  doubt  and  discussion  follow  theeti- 
dences  of  a  tact  underlying  some  episode  of  the  semi-mythical  ageofpw- 
fane  history.       ***  ******* 

No  theory  has  been  changed,  nor  any  new  question  raised,  byMr.Wood'i 
success,    lie  has  worked  upon  purely  historical  ground,  and  theancieit 
authorities  are  bis  best  witnesses.    No  one  has  disputed  the  solid ffltfto 
evidence  which  ho  has  brought  to  light;  and  the  main  lesson  to  be  drawl 
from  his  labor  is  that  complete  destruction  is  a  more  diflScult  task  thin  hM 
heretofore  been  supposed — that  the  simple  processes  of  Nature  almost  in'** 
riably  hide  some  fragment  of  that  which  war  or  fanaticism  would  annihi- 
late, and  protect  it  for  tho  believiDg  explorer  who  may  come  two  or  three 
thousand  yeans  afterward.    The   only  possible  contribution  to  a 
ancient  period  of  art,  which  Mr.  Wood  may  have  furnished,  is  found  insoiM 
fragments  of  sculpture,  which  Mr.  Newton  considers  archaic,  excavatel 
near  the  lowest  step  of  the  temple.    Their  resemblance  to  some  of  th« 
objects  louiul  by  (Jencral  di  Cesnola  in  Cyprus  is  noticed  by  the  distifi- 
guished  archa*olo<;ist,  but  a  more  careful  examination  and  comparifiion  art 
necessary  before  their  character  can  be  approximately  determined. 

*  'A'  -i  *  *  iic  si:  51:  * 
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is  difficult  to  assign  an  exact  place,  either  in  history  or  art,  to  Ces- 
}  discoveries.  He  uses  the  general  term  Cypriote*'  to  designate  themy 
Dtradistinction  to  the  Egyptian,  Assyrian,  and  archaic  Grecian  ele- 
8  which  are  combined  in  so  many  of  the  objects  :  this  term  must  suffice 
scholars  are  able  to  separate,  or  at  least  classify,  the  latter,  and  deter- 
something  in  regard  to  their  historical  precedence.  Already  Mr. 
.on  and  Mr.  A.  8.  Murray  appear  to  diverge  somewhat  in  their  esti- 
}  of  the  ago  of  the  pottery,  while  both  are  disinclined  to  attach  much 
it  to  the  far  greater  antiquity  of  the  fictile  art  in  Egypt  and  Assyria. 
■/  advance  into  the  prehistoric  past  awakes  a  natural,  perhaps  uncon- 
i  tendency,  both  to  shorten  the  successive  periods  of  civilization  and  to 
h  a  certain  symbolism  of  faith  to  forms  which  may  have  descended 
mere  conventional  use.  Yet  the  position  of  Cyprus,  visible  from  the 
^s  of  Syria  (Phoonicia)  and  Cilicia,  must  have  led  to  its  settlement  many 
rios  before  it  was  conquered  by  Thothmes  III.  about  1600  b.  c.  This 
first  historic  mention  of  the  island,  and  if  one  of  the  statues  found  at 
>8  should  prove  to  be,  as  is  surmised,  that  of  the  Egyptian  king,  it 
>t  reasonably  be  ascribed  to  a  later  period.  Greek  immigration,  sub- 
n  to  Phoenicia,  Assyria,  Persia,  and  again  to  Egypt,  succeeded  during 
ext  thousand  years,  leaving  those  mingled  traces  which  make  the  Cos- 
collection,  in  this  particular,  the  most  remarkable  in  the  world.  A 
curious  circumstance,  and  one  which  may  throw  some  light  on  the 
tancous  use  of  emblems  belonging  to  several  different  faiths,  is  the 
ation  of  the  many  statues  of  Golgos  into  groups,  according  to  their 
nality.  It  is  almost  the  only  instance,  in  archsBology,  where  the  latter 
las  not  sought  to  destroy  or  mutilate  the  tokens  of  the  earlier. 

nee  the  publication  of  Dr.  Schliemann*s  work,  I  have  re-examined 
reater  portion  of  the  objects  in  the  Cesnola  collection,  in  the  Metro- 
m  Museum ;  and  I  have  been  surprised  to  find  so  many  of  them  iden- 
with  those  found  by  Schliemann  at  Mycena).  The  diadems  of  gold- 
,he  wreaths  of  laurel-leaves,  the  golden  buttons  (some  of  them  show- 
xactly  the  same  ornamental  patterns,  in  repousse  work),  the  bronse 
ets  and  sword-blades,  are  not  to  be  distinguished  from  the  same 
bs  among  the  Mycenroan  spoils  ;  while  there  is  scarcely  a  type  of  pot- 
or  a  form  of  the  rude  terra  cotta  idols,  contained  in  the  latter,  which 
.  matched  by  something  from  Idalium,  Golgos,  or  Curium.  When  we 
hereto  the  similar  objects  from  what  Schliemann  styles  the  pre-Trojan 
it  llissarlik,  and  the  Khodian  vases  from  lalysus,  we  find  ourselves 
o  face  with  one  and  the  same  school  of  ceramic  and  decorative  art. 
nforenco  which  might  be  drawn  from  this  fact  seems  to  conflict  with 
jr  historical  theories.  Certainly  the  same  race  could  not  have  posses- 
lese  separated  shores  and  islands  at  the  same  time,  nor  could  one 
ity  (however  related,  as  we  know,  were  the  ancient  theologies)  have 
T(5d  the  same  honor  in  each  place.    We  are  thus  led  to  accept  the 
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oxiHtence  of  convent  i<  mi :i  I  forms  and  decorative  patterns  iu  art,  and  to  trait 
them  to  what  was  inui«nil»tedly  their  primal  Hource — Egjpt  and  Amt™. 
Here  another  question  arises,  which  the  professsionul  archicologistd  do  lot 
Bcera  to  have  adequately  considered.  At  what  phase  of  human  civiliutioi 
docs  the  fictile  art  make  its  appearance?  From  the  evidence  of  our  anc-ini 
mounds  in  this  country,  it  is  the  first  step  from  barbarism  to  the  beginniDj 
of  civilization,  an<l  thus  almost  the  oldest  of  the  rude  mechanic  tiu 
Hence,  in  Pha^nicia,  its  introduction  must  have  ppecdily  followed  its  inveft- 
tlon  in  Kgypt,  which  was  nearer  4000  b.  c.  than  3000  b.  c,  while  in  A«»ym 
its  antiquity  can  hardly  be  ascribed  to  a  later  than  the  latter  date.  How 
long  would  the  neighboring  island  of  Cyprus  remain  ignorant  of  soiueiil 
an  art  ?  and  how  much  more  time  would  bo  required  to  carry  it  to  Ahodei, 
the  Pcloponnopus  and  the  Troad  ?  Evidently,  the  age  granted  by  certiii 
Hcholars  to  the  oldest  s})ecimeiis  of  Cypriote  potter}"— about  800  b.  c— ud 
that  allowed  to  the  relics  from  Mycenie,  two  or  three  centuries  earlitf. 
<Ioes  not  indicate,  even  if  correct,  the  period  when  the  art  was  first  brongkt 
into  i»ractice,  in  eitlier  locality.  The  term  prehistoric'*  must  not  bi 
understood,  thercf«)re,  simply  as  designating  that  cruder  form  of  ciTilia- 
tion  which  has  not  yet  learned  to  preserve  and  transmit  its  records  to  tk 
succeeding  generations.  It  indic:ite9,  at  best,  in  the  Hellenic  past,  theagv 
of  which  the  exact  records  have  been  lost,  when  no  era  had  been  fixed  to 
the  computation  of  years,  and,  as  a  natural  consequence,  the  primitin 
mythical  history  had  become  confounded  with  later  historical  facts. 

Dr.  SchlienKinn's  discovery  at  Mycena^  has  the  advantage  of  whaleTtf 
j)rohabiIity  belongs  to  this  view.  Ail  our  recent  explorations  of  thepast 
of  the  human  rai  e,  all  the  amazing  discoveries  of  the  last  thirty  vtar*. 
establish  more  firmly  the  fact  that  a  basis  of  actual  historic  truth  underlie* 
every  foal  lire  of  ancirnt  history  which  we  have  been  accustomed  to  Ci'E* 
wider  mythical.  1'lie  opposite  views  which  prevail,  it  is  evident,  arisf 
ehiefly  from  the  reluctanee  of  scholars  to  accept  any  inference  which  may 
coiiilict  with  the  Hebrew  chronology.  Forgetting  that  far  oldi-r  and  niiijli*- 
ier  empires,  with  far  earlier  records,  existed  on  both  sides  of  Palestine.  anJ 
left  their  stamp  on  its  jiolitical  and  hierarehical  organization,  even  on  i:r 
Hupremr  faith,  thej'  waste  much  labor  in  constructing  defensive  thooriw. 
instead  of  reasoning  back  ward  from  independent  evidence.  It  is  simply  iiu- 
posHibie  that  two  such  ]>owers  as  Kgyi>t  and  Assyria  should  have  existed, 
without  stimulating  all  the  neighboring  races  whidi  possessed  the  lea?l 
capacity  for  (kivt'lopmriii.  We  do  not  tind  such  jihenoniena  in  the  word 
now,  and  tlu"rc  is  no  ri-ason  lor  believing  that  they  vvqv  uecurred.  S|h-ak- 
ing  a  layman,  without  the  sliadow  of  a  claim  to  anthority.  I  linvi -i 
i'xcei'<iingly  (lilli«  ult  to  believe  that  in  the  lime  of  Uomer.  when  f^irypl 
posscsseij  a  writiiMi  language  foi-  aV  least  two  thousand  years,  the  Gret-k- 
with  the  <leveli)j)ment  in  art  ;in<i  ]»«»litiral  ••i'lrani/ation  which  thrV  tlu-n 
eiiji)Vt  .-I'.Miil.!  III.:  lla^  e  hail  >onie  t«<rni  of  alphabet.  It  is  eipialiy  (iitfi<-:!"' 
l'»  bi  lieve  ti.M  ihr  ;  '■     •      v  t I'a n ii i i ! t e- 1  T:ie  ■•  Iri.iL"  I'rally.  I'ir  ji'ii!':^ ''^ 
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ithoat  falliiig  from  its  oven  herolo  strain  to  meet  the  comprehension  of 
romlseaoas  assemblages  of  hearers.  Either  the  Greeks  were  stubborn  bar- 
arians  at  the  epoch  of  the  Trojan  war,  or  they  garo  no  token,  then,  of  the 
iventive  and  independent  genius  which,  a  few  centuries  afterward,  made 
lem  an  immortal,  an  almost  ideal  race,  for  all  succeeding  ages. 

Bat  if,  on  the  one  hand,  the  accepted  views  in  regard  to  the  scope  and 
baracter  of  the  early  Hellenic  culture  may  be  false,  on  the  other  hand 
&Me  recent  explorations  suggest,  even  to  the  most  skeptical,  the  truth 
nderlying  the  heroic  myths.  Whether  or  not  Hissarlik  be  the  site  of  Troy, 
-#  im  at  least  that  of  a  prehistoric  city,  which  was  destroyed  by  fire.  The 
i^noidenoe  of  the  art,  and  especially  the  mortuary  ornaments  and  modes 
ff  Mpulture,  discovered  at  Myoenjo  and  in  Cyprus,  may  or  may  not  prove 
hmt  the  same  race  at  one  time  inhabited  both*:  the  diadems  and  laurel- 
rowDS  may  be  no  indication  of  royal  rank ;  but  the  location  of  the  tombs 
b  the  Agora  is  a  certain  evidence  of  the  distinction  in  which  the  dead  were 
taldy  and  at  least  five  of  the  latter  must  have  been  buried  at  the  same 
Ime.  We  have  thus  the  fact  of  slaughter,  or  war,  followed  by  posthumous 
lonor,  and  transmitted  in  the  tradition  of  Agamemnon  repeated  by  Pansa- 
tiu.  Dr.  Schliemann's  discoveries  do  not  turn  Jfischylus  into  history,  but 
hmy  furnish  a  remote  historic  basis  for  the  tragedy.  In  Cyprup,  the  braee- 
•to  of  King  Btevander  and  the  inscription  on  the  Assyrian  cylinder  estab- 
Uk  each  other's  veracity,  even  as  the  record  of  Sennacherib  at  Nineveh 
Ad  the  Hebrew  statement  of  the  tribute  paid  by  King  Hesekiah.  The 
mman  brain  is  not  skilled  in  the  art  of  inventing  history  without  material, 
lome  of  the  most  monstrous  legends  have  been  finally  traced  to  an  intel- 
Igihle  origin ;  and  it  is  scarcely  possible  that  the  large  frame  of  geogra- 
ihical  and  ethnological  truth,  inclosed  by  the  Iliad,"  should  have  been 
leopled  by  merely  imaginary  figures,  and  made  the  scene  of  imaginary 
laeds. 
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According  to  the  instructions  received  from  the  directing  committee  at 
lerlin,  the  first  aim  of  the  operations  conducted  this  year  by  the  new  chief 
if  the  German  expedition  at  Olympia,  Dr.  George  Treu,  has  been  to  con- 
inue  and  complete  the  clcarunce  of  the  ground  already  excavated  in  front 
f  either  end  of  the  Temple  of  Zcuh.  Kich  successes  have  already  re- 
rardcd  those  renewed  liiborB.  On  the  eastern  side,  the  demolition  of  the 
rails  of  the  Byzantino  Hottlenicut  has  yielded  a  iar^e  number  of  frafjments, 
lut  most  of  them  Hinall,  and  among  them  only  one  which  eould  he  imme- 
liately  identified  a«  helon^int^  to  the  sculptors  of  the  pediment  <^roup;  thitt 
ras  a  part  of  the  helmet  of  Oeitomaus. 

Another  wall,  however,  in  the  same  nei«^lil)orhood.  hut  turtlier  north, 
^rting  from  the  Hecon<l  column  nf  the  ea^it  front  (if  the  lleraeuin.  and  com- 


order,  havo  been  as  follows:  On  October  19th  the  middle  pc 
the  groups  of  Centaurs  and  Lapith  women  from  the  pedi 
menes;  this  fits  with  two  other  splendid  fragments  found  ] 
gives  us  the  group  almost  complete.  The  Centaur  has  gras 
maiden  with  his  left  arm,  and  thrown  both  his  fore  legs  aboi 
Beised  the  ravishcr  by  the  beard,  and  strives  hard  to  force  hi 
away  from  her.  It  is  remarkable  that  while  the  upper 
group  was  found  in  the  most  northerly  situation  of  all  last  i 
eries,  the  new  portion  lay  more  than  fifty  yards  off,  at  a  dii 
thirty  yards  west  and  southwest  of  the  southwest  angle  of  tl 

On  October  23  there  followed  a  still  more  fortunate  fin 
whole  body,  wanting  only  the  right  arm  and  legs  below  tl 
beautiful  somewhat  archaic  Apollo,  who  occupied  the  niidc 
pediment  among  the  combatants,  and  whose  head  only  had  ] 
year.  On  October  2G  there  came  to  light  the  head  of  a  Cent 
injured,  but  full  of  character  and  of  great  interest,  becanse  it 
plete  the  group  corresponding  to  that  last  described,  whicl 
next  to  the  Apollo  on  the  other  side,  and  which  is  suppose 
the  bride  Deldamia  and  her  assailant.  Several  holes  round  i 
Centaur  show  that  he  is  represented  as  wearing  a  reveller's 
ably  of  bronze.  A  few  more  hands  and  feet  are  all  the  additi 
belong  to  the  pediment  sculpttires. 

But  on  October  23  an  important  piece  of  another  kind  wai 
the  shape  of  an  archaic  bronse  head,  aboi}t  six  inches  high 
ing  beard  and  mustache,  and  having  the  hair  treated  in  lon| 
on  the  shoulders,  and  two  rows  of  conventional  ringlets  ovei 
Lastly,  and  to  the  student  of  archaeology  perhaps  most  inter 
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,  oompartment  upward,  two  griffins  facing  one  another,  and  in  the  upper- 
.  moat  compartment  two  eagles.   It  can  not  be  doubted  that  this,  the  first 
discovery  of  ito  kind  made  at  Olympia,  is  destined  to  furnish  an  invaluable 
link  in  the  study — for  which  the  materials  are  only  now  beginning  to  be 
'  collected  and  compared — of  the  origins  of  the  Greek  art. — Academy. 


ASTRONOMY. 


SUN  SPOTS  AND  THEIR  EFFECTS. 

The  phenomena  of  sun  spots  are  now  familiar :  multitudes  of  people 
have  seen  them,  and  everybody  has  read  about  them.  It  is  well  known  that 
the  surface  of  the  sun  is  not  that  uniform  disk  of  light  that  it  was  formerly 
supposed  to  be,  but  abounds  in  gulfs,  dark  chasms,  up-rushing  streams  of 
flaming  gases,  and  lurid  prominences,  sometimes  100,000  miles  high.  But 
these  striking  effects  are  not  uniform :  the  sea  of  solar  fire  like  our  two 
oceans,  is  sometimes  violently  agitated  and  sometimes  quiet.  The  spots  are 
variable,  being  now  many  and  enormous  in  size,  and  again  few  and  small. 
This  periodicity,  moreover,  is  proved  to  be  regular.  Prof.  Schwabe,  of 
Dessau,  discovered  that,  instead  of  being  uniform  in  number  and  intensity 
IVom  year  to  year,  spots  increase  and  decline  at  definite  rates  for  a  term  of 
years.  As  a  result  of  9,000  observations,  during  which  he  discovered  4,700 
groups,  he  traced  three  complete  oscillations  from  maximum  to  minimum, 
which  he  estimated  to  take  place  in  about  ten  years.  Prof.  Wolf,  of  Zurich, 
went  into  an  exhaustive  history  of  the  subject,  and  by  collating  a  vast  num- 
ber of  observations  and  records  from  1750  to  1860,  he  verified  Schwabe's 
general  results,  but  showec^  that  the  period  of  oscillation  is  about  eleven 
jears.  His  data,  scattered  through  a  course  of  140  years,  comprehended 
observations  in  the  seventeenth  century  made  on  2,113  days;  in  the  eight- 
Mnth  century,  on  5,500  days ;  and  in  the  nineteenth  century,  on  14,860,  or 
'a  total  of  22,463  days.  On  this  broad  basis  of  observation,  made  with  no 
reference  to  any  hypothesis  of  variation,  it  is  established  that  the  solar 
energy  changes  in  intensity  by  a  regular  law  of  rise  and  fall  from  a  maxi* 
mam  to  a  minimum  ot  effect ;  and  that  the  maximum,  or  greatest  activity, 
Qoincides  with  the  period  of  violent  perturbation  when  there  is  the  greatest 
number  of  eruptions  of  heated  matter  ^from  below,  and  the  most  conspicu- 
ous display  of  sun-spots  and  prominences ;  while  at  the  minimum  periods 
these  manifestations  are  greatly  reduced,  or  almost  entirely  wanting. 

It  is  now  an  admitted  fact  of  science  that  the  earth  is  dependent  upon  the 
sun  for  the  chief  portion  of  the  energy  by  which  terrestrial  effects  are  pro- 
duced.  With  the  exception  of  the  ebb  and  flow  of  the  tides,  all  the  forms 
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of  earthly  power  are  recognized  as  having,  directly  or  indirectly,  ih 
origin.  Wind-power,  water-power,  steam-power,  the  activitios  of  orgi 
growth,  all  animal  energy,  and  the  great  phenomena  ol  changes  in  theei 
of  the  globe,  due  to  the  circulation  of  waters  through  the  circolation  of 
mospheric  agency,  are  caused  by  the  forces  of  solaj:  radiation,  fiat  ii 
solar  energy  is  variable,  the  question  naturally  arises,  "  Is  that  variftt 
manifested  in  terrestrial  effects,  and,  if  so,  in  what  manner,  and  ton 
extent?'*  The  subject  is  vast  and  new,  but  the  indomitable  energy  of  n 
ern  scientific  inquiry  has  rapidly  accumulated  evidence  which  answers 
first  question  in  the  affirmative,  and  gives  instructive  replies  to  theoth 
The  sun-spots,  for  thousand  of  years  unknown,  and  for  centuries  after  t 
were  known  regarded  as  mere  matters  of  curious  and  idle  speculatioD, 
now  linked  indissolubly  to  the  whole  scheme  of  activity  which  we  obM 
upon  earth,  and  of  which  we  are  ourselves  a  part.  Even  the  famiaei 
which  nations  are  periodically  desolated  seem  to  be  connected  with  thii 
termittenco  of  solar  energy.  The  evidence  upon  the  subject  has  been  a 
med  up  in  an  able  and  impressive  paper  contributed  by  Messrs.  Loci 
and  Hunter  to  The  Nineteenth  Century^  And  which  will  be  found  in  fall  in 
YIII.  of  The  Popular  Science  Supplement.  We  can  here  ^do  little  i 
than  indicate  the  remarkable  connections  that  have  been  disclosed  beii 
the  variations  of  solar  activity  and  resulting  terrestrial  phenomena. 

1.  The  first  coincidence  was  in  the  field  of  terrestrial  magnetism, 
freely-suspended  magnet,  although  it  points  in  one  direction,  is  nevert! 
within  small  limits,  always  in  motion.  Certain  of  these  motions  depen 
is  well  known,  upon  the  hour  of  the  day ;  but  the  magnet  is  also  liafa 
irregular,  abrupt  fluctuations,  which  cannot  bo  connected  with  the  di 
osciliationR.  While  Ilofarth  Scliwabe  was  engaged  in  delineating  the 
spots,  Sir  Edward  8abino  was  conducting  a  scries  of  observations 
regard  to  these  spasmodic  atlections  of  the  needle,  and  he  found  that 
fluctuations  arc  most  frequent  in  years  of  high  sun-spot  activity."  N 
a  hundred  years  ago,  Van  Swinden  had  suggested  a  periodicity  in 
irregular  niagnetic  movements.  (Jauss,  Arago,  Lament,  and  Gauticr, 
sued  the  research,  and  established  the  existence  of  a  cycle  of  mag 
variation  having  an  eleven  year  period,  the  maxima  and  minima  agr 
with  the  maxima  and  minima  of  sun-spot  activity.  SchiaparcUi  and  f 
have  confirmeii  these  results,  and  the  latter  observer  concludes  that.  ^ 
the  sun-sj)oi  aetivity  is  not  an  exael  measure  of  magnetic  action.  *'eacl 
distinct  result  due  to  the  same  ennse."  This  disturbance  is  so  great  thi 
years  ot  inaxiinuin  sini-sjiots,  the  working  of  the  telegraph  has  hci-n  p< 
I'ully  interliTod  willi. 

*J.  ('<irnuM  tril  with  lliosc  oll'cels  ihvTe  iiave  been  observed  eorrespon 
dislurl»a!i«  i'>  f.t  cU  ri ricjil  adi vily.  A  niii/iuetir  storm  never  ragfs  wit 
various  ar»  (HM]ian yiiij:  si<^iis  nf  i-leclrifal  exeitemeiit.  These  are  .lee 
Miiroral  'li>|»lays  ihat  i!i  iln'ir  varyiiiij  iiiUMisiiifS  eoiiform  t'.>  tiie  inai,'r 
.•y.  'i'<.     I'l':'!.  I  ■)  ( '.  ilei^i.'.  ailcr  a  f-rilieal  stutly  of  the  .-lib 
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oaoladed  that  the  auroras  observed  in  Europe  and  America  exhibit  a  trae 
riodicity  closelj  following  the  magnetic  periods,  but  not  perfectly  iden- 
with  them;"  and  Mr.  Charles  Y.  Walker,  telegraphic  snperintondent 
Ids  as  an  established  fact  that  "  earth  currents,  disturbed  magnetometers* 
l.aarora,  are  parts  of  the  same  phenomenon." 

There  is  evidence  of  thermometric  variations,  or  fluctuations  of  tem- 
ratare,  in  periods  coinciding  with  the  sun-spot  cycles.  The  observations 
%his  case  are,  however,  mach  complicated  and  obscured  by  the  agency  of 
»  atmosphere,  which  acts  as  a  screen  upon  the  earth's  surface,  disturbing 
»  rmdiations  that  would  affect  our  thermometers.  But  a  large  number  of 
wrvers,  among  whom  are  fiazendell,  Biandford,  Stewart,  Aoscoe,  Piaui 
ftythe.  Stone  and  Eoppen,  have  accumulated  numerous  observations  both 
the  temperate  zones  and  in  the  tropics,  showing  that  the  caloriflo  in« 
asity  of  the  sun*s  rays  subject  to  periodical  changes,  the  maxima  and 
mima of  which  correspond  respectively  with  those  of  sun-spot  frequency." 

4.  The  wind-disturbances  of  the  earth's  atmosphere  follow  the  same  law; 
ore  being  a  coincidence  between  the  frequency  of  cyclones  and  sun*spots. 
laervationson  other  sides  of  the  world,  and  in  the  tropics  where  the  wind 
imrbances  are  most  violent,  load  to  the  conclusion,  as  stated  by  Mr.  Mel- 
mmj  that the  whole  question  of  cyclones  is  a  question  of  solar  activity ; 
d  that,  if  we  ^rite  down  in  one  column  the  number  of  cyclones  in  any 
ran  year,  there  will  be  a  strict  relation  between  them — many  sun-spotSy 
my  hurricanes ;  few  sun-spots,  few  hurricanes." 

5.  Confirmatory  evideuce  of  this  is  found  in  the  records  of  shipping- 
laaters.  From  the  returns  of  marine  casualties  posted  on  Lloyd's  loss 
ok  it  was  found  that  they  disclose  a  cycle  closely  corresponding  with 
I  Bun-spot  period.  The  percentage  of  casualties  on  the  registered  vessels 
the  United  Kingdom  (Great  Britain)  was  17^  per  cent,  greater  during 
»  maximum  two  years  in  the  common  cycle  than  during  the  minimum 

0  yeiirs." 

6.  It  has  been  further  shown  by  the  observations  of  Baxendell,  Meldrum, 
waon,Uelinck,  Wex,  Dawson,  Hennessey,  Broun,  and  Brockelsby,  that 
ire  is  a  fluctuation  in  the  fail  of  rain  in  which  the  same  law  may  be 
ced ;  that  is,  "  a  connection  between  the  variations  of  the  sun-spot  area 

1  the  annual  rainfall;' the  rainfall  rising  above  the  mean  when  the  sun- 
it  area  is  in  excess,  and  falling  below  the  moan  when  in  periods  of 
all  sun-spots."  The  monsoons  are  the  great  sources  of  rain-supply  at 
idras,  in  India.  The  rainfall  cycle  has*bcen  traced  out  in  that  country, 
1  the  deficiency  and  excess  of  rain  connected  with  the  groat  solar  peri- 
Lcities.  The  writers  whom  we  are  following  saj",  for  example,  that  the 
rater-supply  brought  to  Madras  by  the  southern  monsoon  is  2(>J  per 
at.  greater  in  ordinary  years  than  in  the  years  of  mininiuni  sun-spots." 
)d,  again,  **  there  is  u  rain-cyele  of  eleven  years  at  Madras  whieli  coin- 
Ips  with  the  cycle  of  sun-spots;  the  periods  of  maxima  and  minima 
these  two  cycles  disclusin;^  a  ivniarkable  c-oincideiico." 


Teftrs  within  that  groap ;  tho  famine  itself  resnlting  witbi 
gronp.  Three  of  the  six  years  of  drought  fell  exactly  in  ye 
san-spots ;  one  fell  in  the  year  preceding  a  year  of  miniz 
one  fell  in  the  second  year  preceding  the  a  year  of  mini 
the  remaining  drought,  1853 — '55,  fell  in  the  first,  second  t 
preceding  a  year  of  minimum  sun-spots.  .  .  .  No  famine 
been  recorded  from  1810  to  1877  caused  by  a  drought  lying 
the  minimum  group'of  sun-spots  and  rainfall/' 

We  have  hero  been  able  only  to  hint  at  the  points  made  i 
ferred  to.  The  case  is  strong,  in  fact  much  of  it  demonstra 
course,  most  incomplete.  Though  important  practical  concln 
reached,  the  investigation  is  in  its  crude,  preliminary  stage, 
is  caught  vaguely  and  by  glimpses  rather  than  seen  clearly  i 
gaze.  Yet  it  is  a  magnificent  research,  with  already-assan 
splendid  promise.  We  commend  the  subject  to  the  censide 
who  hold  that  science,  to  be  genuine,  must  have  become  exa 
perfect — Popular  Science  Monthly. 


THE  METEORS  OF  OCTOBER  1-20,  18: 
W.  K.  DENNING,  F.  R.  A.  8. 

Here  in  England  the  weather  was  much  clearer  than  n 
month  of  October.  Between  the  1st  and  20th,  I  made  a  seri 
tions  of  shootiug-stars,  and  succeeded  in  noting  522  of  them 
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"^Tf  the  total  nnmbor  (522)  seen,  I  carefally  registered  the  apparent  patha 
*Ad  other  details  of  429,  their  estimated  magnitudes  being  as  follows  i — 
J^lst,  10  =8rd,  100 

=l8t,  22  =4th,  144 

=2nd,  83  5th  and  below,  70 

In  the  early  part  of  the  month,  I  looked  toward  the  northeast  sky,  and 
/liter  the  7th  either  towards  the  northeast  or  southeast   My  observations 
yrove  that  meteors  were  nnnsnally  abundant  between  Oet.  1-20,  and  I  oalcu- 
lalate  that  during  the  twenty  days  over  which  they  extended,  no  less  than 
~i7|600  shooting-stars  brighter  than  or  as  bright  as  5th  magnitude  stars  en- 
-^isredthe  earth's  atmosphere  (night  and  day,  and  both  hemispheres  included) 
~ Large  as  this  number  appears,  it  will  be  readily  conceded  that  it  closely  ap- 
'prozimates  the  truth.    I  have  already  mentioned  that  the  horary  number 
"WIS  15  for  the  sphere  of  vision  of  one  observer.   Now,  one  pair  of  eyescer- 
-tainly  cannot  command  more  than  one  quarter  of  the  visible  heavens,  there- 
-Ibre  we  must  adopt  60  as  the  hourly  rate  for  the  whole  of  the  visible  sky. — 
Doubling  this  to  include  the  invisible  hemisphere,  we  have  120  per  hour; 
-multiplying  this  by  the  number  of  hours  in  a  day,  we  get  2880  as  the  di- 
urnal rate,  and  finally  by  the  20  days,  through  which  my  watches  endured, 
we  have  for  our  product  57,600. 

These,  however,  merely  represent  the  number  clearly  visible  to  the  eye 
on  a  cloudless  starlit  night.  The  number  invisible  must  have  been  vast  in- 
:  deed,  and  beyond  all  conception.  There  are  probably  hundreds  of  thous- 
ands of  these  minute  planetary  stones  falling  into  our  atmosphere  every 
day,  and  too  small  to  bo  discerned  with  the  unaided  eye.  It  must  not  be 
Imagined  however  that  the  horary  number  of  visible  shooting-stars,  as  I 
observed  them  this  October,  is  maintained  during  the  whole  year.  It  is 
excessive,  for  the  spring  months  are  usually  less  prolific  than  the  autumnal 
months. 

From  my  own  observation  of  2081  meteors  during  the  last  five  months 
(July-Nov.),  in  149|  hours  and  a  half  watching  (about  equally  divided  be- 
tween a.  m.  and  p.  m.),  the  hourly  number  was  13.3  and  from  this  computa- 
tion I  have  excluded  the  Perseids  (385),  which  is  such  a  numerous  system 
that  to  include  it  in  any  calculation  of  the  average  hourly  numbers  percep- 
oeptible  on  ordinary  nights  of  the  year  would  be  manifestly  unfair,  though 
it  IB  equally  certain  that  it  cannot  be  excluded  fVom  any  investigations  as  to 
tlie  annual  or  monthly  number  of  visible  shooting-stars.  Excluding  this 
rich  shower,  however,  for  the  present,  and  taking  13.3  as  the  horary  rate  of 
the  last  five  months,  we  may  easily  calculate  that  if  this  is  mainUined 
daring  the  year,  we  have  annually  more  than  930,000  meteors  entering  our 
atmosphere,  at  least  equal  to  5th  magnitude  stars. 

If  we  include  the  great  Perseid  system  of  August,  the  number  would  be 
much  greater  (in  fact  1.163,380),  lor  on  August  10th  last  alone,  1  calculate 
that  ftilly  10,000  visible  fragments  of  this  single  shower  fell  towards  the 
earth.  Such  facts  amply  prove  the  enormous  numbers  of  these  bodies  that  ac* 
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toally  exist  imepace,  and  show  what  aTa«t^  neh  Gold  there  in  here  far  oImf 
T&tion  and  inveeiigatioD,    There  are  not  only  great  Diimb€»r«  of  ifuft-" 
flhootiDg  starsj  but  also  groat  numberaof  syateme  to  which  thej  hAong. 
October  obser^atioEa  alooo  were  sufficient  to  clearly  prore  the 
poiDtaof  47  ^mcheysteniB,  and  about  twenty  others  were  less  eertaialyb 
ted,  and  it  muat  be  remembered  thai  nearly  all  my  observations  wered' 
ed  towards  the  1^ *  W.  and  N.  E.  sky,  so  that  many  showers  Irom  the 
S,  W-  altogether  escaped  me* 

On  very  reasonable  grounds  it  may  be  accepted  that  at  least  104 
rate  and  distinct  meteor  systems  were  actual ly  in  play  during  the  i 
days  in  October  I  Chief  of  them  all  was  the  well  known  shower  of 
mids  from  which  I  6a w  about  57  meteors  between  the  14th  and  l^h  i 
morning  sky,  and  I  observed  many  other  well  marked  and  taleraWy  f^^tlff 
showers  of  which  the  most  important  apparently  are  noted  to  the  follcj^uji 
table 
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The  Orimids. 

A  new  shower  in  the  liyni. 
From  Cktmet  it,  1825.  HAdiant  lUU 

77  Oct.  7,  (A,  a  Herschel). 
A  new  shower  chiefly  Oct.  2* 
In  Cancer^  seen  before  sunrise. 
Active  showers  seen  also  is  8efl 

and  November, 
The  Oemdiids  seen  also  in  Not* 
The  Aurigidd  **  Sept, 

A  marked  stiower  N.  of  Alpha  Qmv 
norum. 

An  active  shower,  chiefly  Oct.  2-iw 

No.  2  in  this  table  has  been  continued  during  the  present  month  of  TSu/f^ 
and  altogether  I  have  37  meteors  from  it.  It  ia  extremely  probable  that  tblf 
welUmarked  radiant  has  only  come  actively  into  play  during  the  last  two  or 
three  years,  and  it  will  be  important  to  re  observe  it  in  fatare  years.  Prci 
Hcrschel  raoenliy  said  that  Great  interest  is  attached  to  accurate  obserra- 
lions  of  the  course  of  meteors,  for  the  determination  of  a  meteor  orbit  raakit 
in  Astronomy  with  the  discovery  of  a  plauet."  This  ought  to  eneeurag« 
observation  among  those  who  have  the  opportunity  and  the  des^ire,  N 
strumenti  uri)  requirt-d  to  be  employod,  but  tlie  work  is,  it  is  tj-ue,  noa 
less  tedious  and  difhcult  on  that  aeeaunt.  Night  after  night,  montli  afttr 
month,  year  after  year,  tlie  sky  mtj.Mt  be  walchi'd,  and  every  -tir 
recorded  us  it,  lalU  !  The  work  if*  one  in  which  nuu^li  ptitienco  a»i  .  nre 
required.  To  stand  wiitching  ihc  sky  B  or  4  Imurs  on  a  cold  winter  s  nigtl^ 
with  [iprhfips  Tiieiii^n^e  rt'HiiHs.  nnistoftrn  pfu%'c  n  wearnome.  mauoloiUMia US* 
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'lertaking,  yet  it  is  aRtonishing  how  soon  we  may  become  habituated  to  Buch 
forky  and  lose  the  impatient  feeling  at  first  experienced.  I  remember  that, 
tboat  eighteen  months  ago,  when  I  began  systematically  to  observe  shoot* 
•tars,  a  watch  of  two  hours  required  something  of  an  effort  to  sustain  it, 
i^hereas,  now  I  continue  at  work  for  5,  7  or  ten  hours  at  a  time  and  it  is 
•Iways  a  pleasant  occupation.  On  a  night  when  meteors  are  numerous,  there 
8  qaitean  enjoyable  excitement,  and  it  is  suprising  that  so  few  astronomers 
mgage  in  this  special  work.  Verily,  herein  the  harvest  is  great  and  the 
aborers  are  few.  Though  much  has  already  been  gathered,  we  stand  as  yet 
>nly  on  the  outskirts  of  the  rich  field  of  discovery,  and  I  would  earnestly 
nvite  the  members  of  your  society  to  take  some  share  in  the  work.  Mr. 
3awyer,  your  Secretary,  who  is  himself  getting  together  many  useful  facts 
.n  this  department  will,  I  know,  be  happy ^to  lend  a  helping  hand  and  give 
such  directions  as  will  onsuro  valuable  and  honorable  results. — Science 
Observer, 

Bristol,  England,  Nov.  15,  18G7. 
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"How  many  eyes  are  watching  us?"  is  an  instinctive  thought  as  one 
steps  out  under  the  glittering  dome  at  night. 

It  is  rather  humiliating  to  learn  from  astronomers  that  we  are  visible 
only  to  the  Moon,  Mercury,  Mars  and  Venus,  out  of  all  those  myriad  lights. 

At  certain  favorable  times  Jupiter  might  see  us  with  the  aid  of  a  tele- 
scope, but  It  would  be  only  as  a  small  black  spot  slowly  crossing  the  sun's 
fkce. 

We  are  invisible  to  Saturn.  Even  if,  by  the  aid  of  powerful  telescopes 
they  could  see  us,  they  could  not  decide  whether  we  were  a  distinct  or  sep- 
erate  ball  or  attached  to  the  sun. 

An  imaginary  view  from  Saturn  is  supposed  to  depict  the  scene  at  mid* 
night,  at  thirty  degrees  latitude.  The  sun  has  illuminated  the  beautiful 
rings,  casting  a  brighter  glow  over  the  faint  yellowish  tint  of  the  orb.  The 
equatorial  belt  of  a  creamy  white  color,  the  cinnamon-colored  belts  on 
Bither  side,  and  the  faint  blue  of  the  polar  regions,  shine  more  vividly  in 
the  reflected  light.  The  satellites  sparkling  in  the  distance  heighten  the 
B^randeur  of  the  scene. 

We  receive  but  very  faint  light  from  Saturn,  an  we  arc  74G  times  smaller 
than  that  planet,  and  its  mean  distance  from  us,  according  to  Proctor,  is 
3ver  91,000,000  miles. 

Uranus  can  never  see  us  at  all,  as  it  is  1,753,000,000  miles  from  the  sun- 

Xeptune,  the  most  remote  of  the  planets  in  the  solar  system,  is 
about,  2,700,000,000  miles  from  the  sun.  As  we  only  discovered  it  about 
thirty  years  ago,  it  need  not  disturb  us  to  think  that  the  Noptuneitos  will 
never  know  of  our  oxisteiifo. 
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Before  inquiring  how  wo  look  from  the  planotA,  let  ub  first  learn  ili 
abouL  them,  beginning  with  Mercury,  as  it  is  nearest  to  the  san.  \ 
Greeks  called  it  glittering/'  on  oceount  of  the  occasional  intenflityof 
light.  An  old  English  writer.  Uuad,  in  1686,  humorously  calls  this  pla 
"a  squinting  lackey  of  the  sun,  who  seldom  shows  his  head  in  these  pa 
as  if  he  were  in  debt."  From  its  extreme  mobility,  chemists  adopted  1 
planet  as  the  sj-nibol  for  quicksilver. 

It  is  supposed  that  Mercury  has  mountains  higher  than  our  Himalaj 
and  volcanoes  in  a  state  of  activity.  The  planet  must  be  very  dense 
character.  If  its  materials  were  similar  to  those  of  our  earth  ihey  wo' 
melt  in  a  shurt  time,  on  uicount  of  the  proximity  of  the  planet  to  tbeff 
The  temperature  in  Mercury  is  supposed  to  bo  seven  times  hotter  than  ( 
Torrid  Zone.  Therefore,  if  it  is  inhabited  it  must  be  by  people  verjdiff 
cntly  constituted  from  ourselves. 

Fontenelle's  idea  of  Mercury  and  its  inhabitants  is  so  very  curioma 
interesting  as  to  be  worth  quoting.  It  will  easily  be  seen  that  his  imaj 
nation  is  a  powerful  one.  lie  says':  "The  heat  to  which  they  are  acci 
tomed  is  so  great  that  the  climate  of  Central  Africa  would  freeze  tin 
through.  It  must  be  taken  for  granted  that  our  iron,  silver  nnd  goldwoi 
melt  in  their  world,  and  only  appear  as  a  liquid  like  water.  The  dwelli 
in  Mercury  must  be  so  vivacious  as  to  be  mad  in  our  meaning  of  the  ter 
I  believe  that  they  have  no  more  memory  than  most  negroes,  that  they  hi 
not  the  faculty  of  thought,  that  they  only  act  by  fits  and  starts,  andlbat 
Mercurj'  Bedlam  is  the  universe." 

If  these  singular  people  would  enjoy  seeing  us,  the  best  time  for  the 
would  be  when  we  are  on  a  right  line  with  their  planet  and  the  sun.  0 
illuminated  siile  is  then  turned  toward  them.  By  climbing  the  steep  era 
shown  in  the  view  (  which  Schrotor  saj'^s  are  ten  miles  high),  and  lookii 
off  into  the  sky  they  would  see  our  globe  as  a  magnificent  and  stately  Bti 
moving  from  west  to  east,  as  shown  in  the  figure.  Through  a  good te 
scope  they  might  sec  dusky  patches  here  and  there,  defining  the  outlines 
our  continents.  Light  green  tracts  would  show  our  seas  and  oceans.  Tb 
could  see  our  polar  regions  white  with  snow.  It  is  probable,  ho 
ever,  that  only  their  Uoss'  teles(M»po  would  show  these  markings. 

Venus  is  the  only  planet  iiu'iitioned  by  Homer,  lie  speaks  ot  it 
'  bi'autilul.  "  It  was  cuIKmI  -  Sukra"  or  the  brilliant."  b}'  the  India 
It  is  ol'len  cuIUmI  the  *•  Shejihcni's  Star,"  Uesper  or  the  '*  evening  star,"! 
Jjucifer,  the  "morning  star.  '  Venus  is  so  bright  that  it  may  ol'len  boB" 
at  midthiy  with  tlu'  n:iko(l  oye.  It  is  suppo.sed  there  are  mountains  al>o 
this  plam  t.  llaiit'y.  tlu'  i^rc-al  Kngiish  astrononu-r,  was  the  lirst  to 
nounco  iIk'  fact  tiial  the  ]»a^sairi'  of  W-nus  across  the  sun  gavo  us  ihome 
of  ohtaininu:  tlio  Min'^  i'xa<  i  ilistaiice  from  the  earth. 

U  is  ^om  rally  ailniittrd  that  this  j)lanot  has  an  atmosphere  much  1 
ours.  Tlif  autlior  nl*  tlu-  IIunn<inies  of  Nature. "  speaking  of  Venus: 
its  inh;i\»\Uvu\.>.  >a\>      \'i'iin>  have  mouiiiain  j)eaks  five  or  six  tir 
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ler  than  Teneriife,  their  sides  bright  with  flowers  and  birds  of  brilliant 
mage. 

''Its  inhabitants  about  the  same  size  as  ourselves,  since  they  dwell 
k  planet  of  the  same  diameter,  but  in  a  more  favored  celestial  zone,  must 
ote  all  their  time  to  love." 

Could  the  people  of  Venus  spare  time  enough  from  such  an  agreeable 
ipation  to  study  their  skies,  when  their  planet  is  nearest  to  our  earthy 
7  would  be  repaid  by  a  magnificent  sight.  Our  globe  would  appear  to 
Q  as  a  brilliant  star,  tinged  a  delicate  blue,  and  larger  than  any  in  their 
With  suitable  telescopes  they  would  have  much  the  same  view  of  our 
h  as  from  Mercury,  except  that  the  configurations  would  be  more  dis- 
Aj  marked.  The  author  we  have  just  quoted,  in  speaking  of  thobril- 
3y  of  the  earth,  as  seen  from  Venus,  says :  Though  the  long  nights  in 
us  have  no  moons  to  light  them,  Mercury,  by  reason  of  its  brilliancy 
close  vicinity,  and  the  earth,  by  reason  of  its  size,  must  be  more  than 
kl  to  two  moons. 

?he  moon  never  loaves  our  globe;  therefore  it  is  called  our  satellite, 
agh  to  us  it  appears  larger  than  the  stars,  it  is  really  smaller  than  any 
tiem.  Its  seeming  size  is  on  account  of  its  nearness  to  the  earth,  it  be- 
distant  from  us  only  about  238,000  miles. 

[?he  surface  of  the  moon  is  covered  with  black  spots,  which  can  be  seen 
L  the  naked  eye.  Through  the  telescope  it  can  be  seen  that  they  are 
mtains  and  extinct  volcanoes.  Astronomers  have  calculated  that  these 
iitains  are  higher  than  any  on  our  earth. 

L?he  moon  has  no  atmosphere,  according  to  Sir  John  Herschel  and  other 
£*ul  and  accurate  observers.  If  it  had  we  would  know  it  during  the 
Llations  of  stars  and  eclipses  of  the  sun.  The  moon's  climate  most 
^fore  be  very  strange,  passing  suddenly  from  a  heat  equal  to  our  torrid 
9  to  cold  greater  than  the  Esquimaux  feels.  As  there  is  no  air,  it  seems 
ossible  that  human  beings  like  ourselves  can  exist  on  the  moon.  There 
o  sign  of  vegetation  or  anything  which  would  indicate  a  change  of  sea- 
ft.  If  there  were  any  one  on  the  moon  to  see  it,  the  earth  would  appear 
hem  as  a  magnificent  ball.  The  planets  and  sun  would  move  behind  it 
>¥illiant  succession. 

The  earth  has  phases  like  the  moon;  when  it  is  at  its  full,  the  scene  is 
kiidest.  The  basins  of  our  seas  and  oceans,  the  contour  of  our  conti- 
its,  the  north  and  south  polos  wearing  their  snowy  caps — all  these  could 
arly  be  seen  shining  through  a  vaporous  halo.  With  the  aid  of  a  very 
57erful  glass,  the  avenues  of  New  York  and  the  big  trees  of  California 
ght  be  seen. 

The  planet  Mars  is  our  next  door  neighbor,  and  much  resembles  us  in 
tmospherie  phenomena  and  polar  cold."  To  the  naked  eye  it  is  not  very 
lliant.  Judging  by  its  reddish  hue,  it  is  surrounded  by  a  dense  atmos- 
)re.  We  know  this  because  the  stars  which  it  parses  are  hidden  before 
y  arc  eclipsed  by  the  globe  of  Mars  itself. 


now  TO  USK  STIMULAX: 


The  name  of  Mars  in  IFfbrew  ^i^nifies  **  ijL 
Mars  meant  **  iin-anili  si-ont  the  Indians  call 
moans  **burnini,'  coal.  "  and  the  "red  boily.  " 

Henri  dc»  Parkvillo,  in  liis  Iw^ok,  "An  Inhab 
i^'ivcs  us  a  most  vniortainin^  account  of  the  su] 
these  creatures  in  an  arolito  which  fell  and  was 
portrait  of  the  gentleman,  his  nose  begins  at  tl 
tends  down  to  his  mouth,  look  in. ic  much  like  the  s 
Our  readers  must  make  allowance,  however,  iov 

Our  f^lobo  appears  to  Mars  but  as  a  bri*?ht  sta 
Mars  when  between  it  an<l  the  sun,  but  at  that  t 
toward  Mars,  and  of  course  it  is  not  visible  to  th: 

It  is  therefore  auly  visible  to  Mars  when  it  is 
sun.  P^ven  then  it  is  briirht  cnnu^rh  to  be  seen  ii 
appears  as  the  mornint;  and  "VtMiini^  star  to  this 
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HOW  TO  USE  STIMULA 

The  Hritisli  .Medi<  :il  Jnuriial  nl  November  HKl 
Medi<-al   lnjuin  ti«ni  of  Siirnnlaiits  in   l)isea<e  a 
Duckwortli,  F.  1*.  i\  P..  whose  eminenee  as  a  ph; 
Words  to  the  fin  ully,  wliiK-  the  dear  common  si.-ns 
found  a  siitlicient  recommendation  of  them  t<>  the 
l>r.  Duckworth  ni^rees  that  the  reproach  ca**t  ujt 
ous  drunkenness  is  utterly  i^rievous.    The  (jui'sti" 
the  cleriry  ami  the  (b»clnis.    When  the  doctors  a 
pies  to  guide  tlu'  clergy  the  two  i>rofessions  will 
ble  case  before  Parliament.    Ii  is  discreditable  to 
that  the\' should  be  divided,  n(»t  in  opinion,  but 
niiddle  course:  stimulants  are  all  right  it'  rigl 
ii-ied  at  all  or  in  any  dogree.     Dr.  Duckworth  the 
srf's  t»>  bo  the  true  and  leirii iinati^  positi<»n  (»t' thonj 
peel  to  ilu'  u<e  nt  stimulants  in  disease.    He  grt)U 
treatment  ale-.l).-!     ..,,,.1  is  not  nf  u<e,  and  rMuelu'l 
in  tile  niall.'i-  ..f  em -y ing  >iimul:ints.       \Ve  ]»ut 
er-,  into  i.ur  tiierap.-iiih- iiriMamehlarium  :  il  -s  ti. 

an-  «riiiiiiie.  .  aiMUn  I.  ihr  la'i  -.-l  --i-  i  Ij.' cJi]'}'" mlT 
"Ml  it.  or  any  ..|  I  h.-i-  i  li  •  n  r-.  i>n  •  \\.-  .■injloy  lio-i 
K  iiowIetU*-"  Mill'.'  -vv*'- 
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Bat  18  alcohol  or  wino  food?    Some  physiologists  tell  us  no.    I  do  not 
«I  i  eve  them.    I  am  fully  satisfied  of  the  nutrient  powers  of  wine  and  alco- 
ol     lilone,  under  some  conditions,  or  more  especially  in  conjunction  with 
^1=M.GT  pabula."    Stimulants,  Dr.  Duckworth  continues,  are  not  necessary  to 
thy  and  well  fed  people,  leading  what  may  bo  termed  normal  lives.  To 
"BCBmnthey  are  a  luxury,  and  not  necessarily  pernicious.    But  how  many 
<30j>le  persistentlj'  lead  normal  lives?    lie  is  not  prepared  to  say  that  a 
"t-tle  good  beer  is  not  a  very  valuable  addition  to  the  often  scant  faro  and 
^«.«:-se  food  of  working  people,  or  that  it  may  not  fairly  be  taken  to  coan- 
^^^•a.<?t,  as  it  will,  the  manj'  sources  of  depression  to  which  such  people 
inevitably  exposed  in  Great  Britain.     If  they  cannot  get  good 
then   the  Legislature  is  at  fault.     Medical   men  may  fairly  toll 
^  c:^      healthy,  robust,  well-fed  and  well-housed  to  give   up  sLimulants  if 
fully  maintain  their  health  without  them.     Total  abstainers  aro 
^«:i.erally   large  eaters,    and   the   ultimate  textural   effects   of  excess 
eating  or  drinking,  if  any,  may  not  be  very  dissimilar.     '-I  think 
^    i      proved,*'  says  Dr.  Duckworth,  *•  that  the  addition  of  a  little  alcoholic 
to  a  meal  secures  a  more  moderate  ingestion  of  solid.s,  and  where  it 
^^5"«roc8,  which  it  does  not  always,  promotes  a  more  satislactoiy  digestion  of 
""^^^Txi.    But  a  large  number  of  persons  suffering  chiefly  from  dyspepsia  or 
^  ^^^omnia  aro  better  without  stimulants  of  any  kind.    A.    daily  allowance  " 
alcohol  is  manifestly  wrong ;  more  to-day  and  less  to-morrow  may  be 
^^^^ed  or  extinctively  called  for.    "The  rational  individual  must  find  out 
himself  what  the  special  needs  of  his  system  are;  and  where  aright- 
^*^inded  Christian  individual  is  in  earnest  in  such  a  matter,  and  has  a  proper 
^^ntrol  over  his  appetite,  he  is  not  likely  to  go  far  wrong  in  the  matter  of 
Stimulants." 

Medical  men  should  urge  teetotalism  upon  the  nervous  class  of  drunk- 
ards, persons  who  are  careless  and  self-indulgent,  or  who  by  their  lives  or 
dialling  aro  much  in  the  way  of  drink.  Stimulants  should  always  be  taken 
%t  meal  times,  and  only  then.  I  am  confident Dr.  Duckworth  says, 
that  as  a  body  our  profession  is  unanimous  in  condemning  the  modern 
American  habitof  taking  odd  glasses  of  stimulant  at  all  hours,  and  laments 
the  grievous  multiplication  of  the  means  of  gratifying  this  mischievoas 
Qustom,  for  truly  the  conduct  of  the  masses  of  young  business  men  in  our 
eities  and  largo  towns,  in  this  respect  is  becoming  disfi^raceful,  and  the  prac- 
tice is  fast  gathering  in  other  circles  and  communities.  Our  countrymen  of 
thene  classea  have  no  excuse  for  this,  for  they  are  well-fed  and  they  have 
liquors  with  their  meals  in  addition  to  their  hourly  drams,  while  Americans, 
who  are  notoriously  the  worst  dieticians  in  the  civilized  work',  are  water- 
drinkers  at  meal-times.7 

No  serious  results,  in  Dr.  Duckworth's  opinion,  follow  the  sudden  cut- 
^inj^oiF  of  stimulants  from  hard  drinkers  or  delirium  tremens  patients.— 
to  teetotal  societies,  he  says: 

*'  I  believe  tliat  a  mission  against  the  dr\i\W\t\\; \\?Oq\\a     ^\  Oi^^^'^s^ 
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communilies,  conducted  upon  the  principles  of  total  abstinence,  ii^  a  hope- 
less one  to  embark  upon.  It  is  simply  to  fight  the  air.  Little  can,  in  tie 
nature  of  thing,  come  of  il.  A  crusade  against  our  greivouslj  prevaiea 
intemperance,  ^    conducted  on  principles  of  true  moderation  ui 

sobriet}',  is  a  very  different  matter.    *    'f-    *    I  flatly  refuse  to  believe 
the  broad  stream  of  common  sense  and  legitimate  freedom  in  this,  oraiy 
other  like  matter,  has  flowed  for  centuries  iii  a  wron^  channel,  and  thatw 
alone  in  our  day  are  called  upon  not  only  to  divert  but  to  dam  it  up  fori 
future  time." 

Dr.  Duckworth,  however,  does  not  decry  but  applauds  *'the  noble  eian- 
pie  of  total  abstention  from  strong  drink,  set  by  the  clergy  and  others ii 
conspicuous  positions."  "We  as  a  body,"  he  says,  **are  at  all  events  unaWe 
to  resist  the  evidence  they  bear  to  the  effect  that  their  principles  alone  ii 
many  cases  enable  them  to  reclaim  drunkards  and  achieve  results  iba 
would  otherwise  be  impossible. 


CURARE  IN  HYDROPHOBIA. 

John  iVioss,  F.  C.  S.,  gave  in  the  Pharmaceutical  Journal  of  last  montb.i 
complete  summary  of  the  history,  description  and  chemical  composition  of 
Curare,  now  again  proposed  in  England  as  a  remedy  for  hydrophobia. 

In  regard  to  the  administration  of  the  drug,  he  says : 

The  properties  of  curare  preclude  its  medicinal  use  in  any  other  fona 
than  that  of  a  solution  for  hypodermic  injection.  For  such  a  solution  to  be 
ready  for  use  at  all  times,  certain  characteristics  arc  essential,  or  at  leaa 
highly  desirable.  It  must  be  of  convenient  strength,  so  that  the  dose  fiied 
upon  may  bear  a  simple  relation  to  the  number  of  minims,  yet  not  so  strong 
that  the  injection  of  a  quantity  slightly  in  excess  of  what  was  intended  insy 
be  of  too  great  imi)ortance,  and  not  so  diluted  that  the  maximum  dose  isic- 
conveniently  large.  The  solution  should  produce  as  little  pain  as  possible 
when  injected;  having  roi^ard  to  the  fact  that  rabies  patients  have  an  in 
tensilied  drea<l  of  pain,  this  characteristic  is  perhaps  more  important  it  the 
particular  solution  now  uii'ier  consideration  than  in  any  other.  Thesolutioi 
should  not  only  be  at  all  times  prepared  of  the  strength  that  it  professes:.' 
be,  but  should  keep  well,  and  remain  of  that  strength.  To  prepare  a  uai- 
form  solution  of  a  drug  so  deadly  and  variable  as  curare,  one  should  aiway? 
have  recourse  to  the  same  parcel,  of  which  the  strength  has  been  provt-J. 
Curarine  or  one  of  its  salts  might  be  used,  but  independently  of  the  grave 
risks  incurred  in  prejuirini,^  them,  we  are  as  yet  without  trustworthy  <lais 
upon  which  to  frame  a  formula. 

The  keeping  power  of  a  solution  will  depend  in  a  great  measure  on  the 
menstruum.  Water  would  produce  a  solution  giving^the  minimum  of  pain 
when  injected,  and  Taylor'rs  statement  that  Bernard  preserved  curare  in  so- 
lution of  water  for  two  years  without  any  loss  of  its  power  is  confirmed  bj 
the  experience      Dv.  Lv\\x^\viv  AlS>YM\i\.Q\i,  N^\\^\vs!v<^^\sw'^>Kv^il\at  he  has  kept  a 
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^ery  weak  solution  (1  in  1000)  for  the  same  period  without  change.  J  have 
j>rcpared  solutions  of  curare  in  the  following  menstrua,  viz.,  water,  water 
with  0.2|pcr  cent,  of  salicylic  acid,  diluted  spirit  of  wMne  (I  to  3).  The  last 
forms  by  far  the  best  looking  solution  and  is  also  the  best  solvent.  It 
dissolves  85.2  per  cent,  of  curare  when  left  in  contact  with  it  for  twenty- 
four  hours  and  filtered  ;  the  dried  residue  hardly  imparts  any  tinge  to  water. 
"Vater  dissolves  83  per  cent,  and  diluted  spirit  79  per  cent,  of  curare,  and 
"the  dried  residue  in  each  case  gives  a  decided  tinge  to  water;  both  sola- 
"tions  are  iridescent  on  the  surface  and  at  the  side  when  examined  in  a  glass 
'Vessel,  and  commence  to  deposit  soon  after  being  filtered.  The  glycerine 
eolation  deposits  to  a  much  smaller  extent. 

It  appears,  however,  from  observations  kindly  communicated  to  me  by 
3)r.  Ashburton  Thompson,  that  even  so  weak  a  solution  of  glycerine  as  that 
Sndicated  above,  viz.,  25  per  cent,  is  productive  of  great  pain  when  injected; 
mnd  seeing  that  the  aqueous  solution  keeps  very  well,  I  would  propose  the 
following  formula  as  best  meeting  the  requirements  of  the  case  : — 

HYPODERMIC  INJECTION  OF  CURARE. 

Curare  gr.  j. 

Water  min.xij. 

Dissolve  ;  let  the  solution  stand  forty-eight  hours  and  filter. 

Using  this  solution  two-thirds,  a  half,  third,  or  quarter  of  a  grain  may  be 
fiVen  in  a  whole  number  of  minims.  Of  the  other  strengths  likely  to  sug- 
gest themselves,  viz.,  one  in  ten  and  one  in  fifteen,  the  first  would  only 
allow  of  a  tenth  and  a  half  a  grain  ;  and  the  second,  of  a  fifteenth,  a  third, 
and  two-thirds  of  a  grain  being  given  in  the  same  way.  The  accounts  of 
the  use  of  curare  seem  to  indicate  that  the  dose  is  from  a  quarter  to  a  half 
grain. 

Caution. — Curare  requires  to  be  handled  with  the  utmost  care.  It  should 
not  be  allowed  to  come  into  con  tact,  with  a  fresh  cut  or  a  scratch.  Two 
good  rules  would  be,  never  to  powder  it  in  dry  condition  and  never  to  touch 
it  with  naked  fingers. — Druggists  Circular, 


TARTAR  ON  TEETH. 
BY  A.  U.  TREGO,  D.  D.  S. 

Dentist  are  continually  asked  :  "  What  is  tartar,  and  why  does  it  collect 
on  teeth?"  Practically,  two  words  answer  the  two  questions:  ^'Indiges- 
tion" and  "  carelessness." 

Commercially,  tartar  is  an  acid  concrete  salt^  produced  by  fermentation 
of  wine,  and  is  found  incrusted  on  the  inside  of  old  wine  casks. 

" Tartar"  on  teeth  consists  of  5rt/ii;ar]/ mwcifs,  animal  matter  and  phas- 
pkateoflime.  ("Brown  rust,"  "Caries"  and  erosions  of  the  enamel  are 
foite  different  from  tartar.) 

Tartar  ia^more  prevalent  in  the  mouths  of  "dyspeptics"  and  in  those  of 
pwaonB  of  "  good  constitution  "  who  eat  rapidly  and  leave  the  stomach  to 
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tiiiitsh  what  the  teeth  and  mastication  should  have  performed.  Thefioc- 
ach  may  not  be  considered  **  disordered/*  but  it  is  made  torpid  by  nnmasii- 
cated  food  being  forced  into  it  thereby  causing  ''fernientation"  instead  of 
allowing  natural  digestion.  (  Dr.  Abernathy  said  that  **  nine  tenths  of  iL? 
ills  of  humanity  arise  from  stuffing  and  fretting 

The  acidulated  gas  produced  by  the  process  of  fermentation,  rises  from 
the  stomach  to  the  mouth  ;  and  having  an  affinity  for  the  saliva  and  y-arr.- 
cles  of  food,  a  deposit  of  tartar  is  the  inevitable  result.  Tartar  doesta 
decay  the  teeth,  but  inflames,  devitalizes  and  destroys  the  gums  and  mcri- 
branes  of  the  sockets,  and  thereby  loosens  the  teeth.  Once  started,  it  aoa- 
mulates  rajjidlj',  and  many  persons  are  ignorant  of  its  presence  until  great 
injury  is  done  to  the  teeth,  and  surrounding  parts.  The  worst  thing  to  -i:. 
however,  is  to  conclude  that  teeth  thus  aifectedu  are  not  worth  savin;. 
Ilec«»n>tructed  natural  teeth  are  greatly  superior  to  the  best  of  artifieiil 
dcniuri'S. 

l\'rs«)ns  who  have  lived  to  the  age  of  maturity  in  the  £ast,  ask  *  vbr 
<iocs  tartar  accumulate  more  rapidly  in  the  West?"  (A  noticeable  faci.' 
Without  having  made  a  careful  chemical  analysis,  I  have  no  liesitation  Iz 
dt'claring  it  to  be  attributable  to  the  superabundance  of  alkali  in  the  ves:- 
erii  water.  This  alkali  has  a  powerful  affinity  for  the  acids  and  gases  of 
the  mouth  and  stomach  ;  and  by  immediate  contact  they  immediaiclr 
neutralize  each  other  and  form  a  sediment  that  unites  with  the  mucus  as-l 
t'oreiiTii  substanees,  and  produce  the  concretion. 

No  t  lu-mieal  preparation  will  remove  tartar  without  first  destroying  tiie 
tertli.  Tlie  only  siucchsfiil  remedy,  is  the  scaler  in  the  hands  of  operators 
wlnmre  willing  to  devote  skill  and  patience  to  an  apparently  trifling  opera- 
tic ►n.  The  most  pra*:tical  i)reventative,  is  a  reliable  dissolvent  wash  aci 
iiiiily  use  of  good  brushes. 

X.  B. — Never  use  dentifrices  containing  soap,  charcoal,  orris  root,  alkali. 
a<-i'l  <.)r  froth. 


Ar>knh  al  Antidotes. — From  some  late  experiments  Ivouyer  has  foccd 
that  :iltliou«rh  the  freshly  precipitated  sesquihydrate  of  iron  is  an  antidoif 
tor  arsenious  acid,  it  has  no  efl'eet  in  counteracting  the  action  of  sodiear- 
seniate  or  potassie  arsenite  (Fowler's  solution),  but  that  a  mixture  of  i 
j^nliuinii  ni  the  ses(j  11  i ch loridc  of  iron  and  the  oxide  of  magnesium  will 
counlerart  the  etlect  ot  these  salts  as  well  as  the  arsenious  acid  itself,  and 
hence  ihi>  mixture  is  always  preferable  to  the  hydrate  in  cases  of  arsecic 
]K»isoninLC.  The  oflieinal  solution  of  the  sesquiehloride  of  iron  should  be 
Hr>t  administered,  and  fifteen  minutes  afterward  the  magnesia  oxide,  glTei 
in  the  i>r(»porlion  of  Ibur  grammes  of  the  latter  to  one  hundred  cub.  cenl.  (i 
the  tornier.  In  one  hour  after  the  administration  of  the  antidote  a  cathartic 
shouM  he  iriven.  The  ingestion  ot  acid  drinks  and  lemonade  should  be 
avoided  dul•\u^  l\\e  v.'V\\.\Yvi  WvitxVwvviwl.'t.v^ini  the  compounds  formed  by  the 
union  are  ^olu\Ae  uv  uvikU. —  Rep.  <\e  PWxm, 
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Tance's  Cream  for  Chilblains. — Ointment  of  mercuric  nitrate,  1  ounce; 
<.'amphor,  1  drachm ;  Oil  of  turpentine,  2  drachms ;  Oil  of  olives,  4  drachms. 
3Iix  well.     To  be  applied  with  gentle  frictions  before  the  chilblains  break. 


Almond  Powder  for  the  Hands. — Almonds  blanched  and  powdered,  1 
-pound ;  powdered  white  Castile  soap,  8  ounces ;  powdered  Orris  root,  2 
-ounces  ;  powdered  Pumice  stone,  4  ounces  ;  oil  of  bitter  almond,  2  drachms. 


Lemon  Cordial. — Fresh  lemon  peel,  2  ounces ;  fresh  orange  peel,  1 
ounce;  dry  lemon  peel,  2  ounces;  diluted  alcohol,  1  gallon  :  water  and 
«yrup,  of  each,  6  pints. 


SCIENTIFIC  MISCELLANY. 


TYNDA.LL  ON  SPONTANEOUS  GENERATION. 

Prof.  Tyndall  delivered  the  opening  lecture  of  the  winter  session  at  the 
London  Institution  on  December  10.  He  said  that  within  ten  minutes' 
^alk  of  a  little  cottage  which  he  has  recentlj'  built  in  the  Alps,  there  is  a 
«mall  lake  fed  by  the^melted  snows  of  the  upper  mountains.  During  the 
«arly  weeks  of  summer  no  trace  of  life  is  to  be  discerned  in  this  water,  but 
invariably  toward  the  end  of  July  or  beginning  of  August  swarms  of  tailed 
organisms  are  seen  enjoying  the  sun's  warmth  along  the  shallow  margins 
of  the  lake,  and  rushing  with  audible  patter  into  the  deeper  water  at  the 
approach  of  danger.  The  origin  of  this  periodic  crowd  of  living  things  is 
by  no  means  obvious.  Foryear^  Dr.  Tyndall  has  never  noticed  in  the  lake 
«ithcr  an  adult  frog  or  the  smallest  fragment  of  frog's  spawn,  so  that  wore 
he  not  otherwise  informed,  he  should  have  found  the  conclusion  of  Mathiole 
a  natural  one — namely,  that  tadpoles  are  generated  in  lake  mud  bj*  the 
vivifying  action  of  the  sun.  The  checks  which  experience  alone  can  fur- 
nish being  absent,  the  spontaneous  generation  of  animals  quite  as  high  as 
the  frog  in  the  scale  of  being  was  assumed  for  ages  as  a  fact.  For  nearlj" 
twenty  centuries  after  Aristotle  men  found  no  difficulty  in  believing  incases 
of  spontaneous  generation  which  would  now  be  regarded  as  monstrous  by 
the  most  fanatical  supporters  of  the  doctrine.  Redi,  in  1G6S,  by  careful 
experiments,  destroyed  the  belief  in  the  spontaneous  generation  of  maggots 
in  patrid  meat.  The  combat  was  continued  by  Vallisneri,  Schwammerdam 
and  Seanmur,  who  succeeded  in  banishing  the  notion  of  spontaneous  gen- 
««ration  from  the  scientific  minds  of  their  day.    As  regards  the  complex 
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organisms  they  ileall  with,  the  notion  was  banished  forever.  But  the  dis- 
eovcry  of  the  microfscopo,  revoaling  a  world  of  life  formed  of  individuals  sO 
minute — so  close,  as  it  were,  to  the  ultimate  particles  of  matter— a*  to  sng-. 
I^eht  an  easy  passage  from  atoms  to  organisms,  revived  the  dying  docirine. 
Dr.  Tyndall  now  traced  its  support  by  Bui!bn  and  Xcedham.  (1748)  and  :be 
experiments  with  a  contrary  tendency  of  Spallanzani.  (^ITTOj  Schulze,  flSS6; 
Schwann,  Ilelmholtz,  Schroeder,  and  Yon  Dusch.  In  1S51>  Pouchet,  a  vig- 
orous and  ardent  writer,  strongly  influenced  opinion  in  favor  of  sponlaLt- 
ous  generation.  In  view  of  the  multitudes  of  motes  required  to  produce 
the  observed  results,  he  ridiculc<l  the  assumption  that  there  are  atmospheric 
germs.  If  there  were,  indeed,  said  he,  the  i-umber  that  are  mathematicallj 
required,  the  air  would  be  entirely  obscured  b}-  them.  The  germ  clouds 
would  be  much  thicker  than  the  rain  clouds.  But  had  Pouehei  knowniha: 
the  blueness  of  the  ethereal  sky  is  actually  <iue  to  the  suspension  of  innc- 
merable  particles  in  the  air  upon  which  the  sun  shines,  he  would  hardly 
have  ventured  on  this  line  of  argument.  Pasteur,  however,  published  bis 
classical  paper  in  lSf)2,  and  his  main  position  has  never  been  shaken.  He 
has  applied  the  knowledge  won  from  his  inquiries  to  the  preservation  of 
wine  and  beer,  to  the  manufacture  of  vinegar,  and  to  the  staying  of  the 
plague  which  threatened  destruction  to  the  silk  husbandry  in  France.  Prof. 
Lister  has  thanked  him  in  a  published  letter  fur  having  furnished  the  onlj 
j»rinciple  which  w()uld  have  conducted  the  antiseptic  system  in  surgeiylo 
a  successful  issue.  Our  knowledge  has  been  greatU'  extended  by  Prvf. 
C«jhn.  ol  Bresliiu.  "  Xo  jmlretiK  tion."  he  >ays.  "can  occur  in  a  nitr-iT-.L- 
sul)>l:niee  it  its  haeteria  be  ilestroyeil  and  new  ones  jjvevented  from  cU- 
leriniT  it.  J»:ieteri:i  are  the  minute  animals,  so  eallevi  from  the  r«jd-'.iki: 
a]ii>eariinee  of  some  of  them,  which  are  now  thought  to  be  at  the  root  ol  I'iie 
disea^e  as  well  as  of  jmtrelaetion.  According  to  this  view,  a  conl:\^^ic;i3 
fever  may  be  cletined  as  a  enntiirt  between  the  persi>n  sr.iitten  by  it  ar.-i  a 
s]>eeitie  nrgani>ni  wliirh  multiplies  at  his  expense,  a]>]>ropriating  his  air 
an<l  iiiMj^uire.  disintegrating  his  ti>sues,  or  ])ois<.)ning  him  by  the  dee«  li.pc- 
sili^>n^  it  eau^es. 

VviA.  Tyndall  j)r<»f'Oe(ie(l  tu  reler  very  brielly  to  his  own  studies  on  :Lii 
>ubjeet  since  antl  more  in  detail  to  his  experiments  mado  this  <uinni<.r 

on  the  Ih  l-Alp,  above  the  lilione  valley,  the  spot  7.(K)()  feet  above  thf  se:i 
being  >eK'eted  lor  the  sake  nf  the  purity  ol  the  air  and  its  freedom  iroui 
organisms.  In  describing  an  actual  experiment  he  would  assume  he '^vi* 
acconij)anied  by  sume  eminent  and  I'air-mindeil  member  of  the  medical  pro- 
fession, who  entertained  views  adverse  frt)m  his.  because  it  was  ulvi-.-as 
that  to  an  important  j»ortion  of  the  medical  i)ress  of  London  he  liad  not  a* 
yet  succeeded  in  rendering  this  <iuestion  clear.  Sixty  llasks  would  be  lilled 
in  the  manner  describeil  in  the  lecture,  with  an  infusion  of  beef.  muitoUt 
turnij)  and  cucumber,  sterilized  by  boiling  and  hermetically  sealed.  They 
are  transjKjrted  to  the  Alps.  It  is  the  month  of  July,  and  the  weatboris 
favorable  to  putrefaction.    At  the  Bel-Alp  fifty-four  flasks  arc  counted  out 
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nrith  their  liquids  as  clear  as  filtered  drinking  water.  In  six  flasks,  how- 
3Ver,  the  infusion  is  found  muddy.  On  examination,  it  is  discovered  that 
3very  one  of  these  has  its  fragile  end  broken  olf  in  the  transit  from  London. 
Aiir  has  entered  the  flasks,  and  muddiness  is  the  result.  Examined  with  a 
pocket-lens,  or  even  with  a  microscope  of  insufficient  power,  nothing  i» 
seen  in  the  muddy  liquid  ;  but  regarded  with  a  magnifying  power  of  athon- 
uind  diameters,  what  an  astonishing  appearance  does  it  present?  Leed- 
irenhoek  estimated  the  population  of  a  single  drop  of  stagnant  water  at 
500,000,000;  probably  the  population  of  a  drop  of  our  turbid  infusion  would 
be  this  ten  times  multiplied.  The  field  of  the  microscope  is  crowded  with 
■organisms,  some  **  wobbling"  slowly,  others  shooting  rapidly  across  the 
microscopic  field.  They  dart  hither  and  thither  like  a  rain  of  minute  pro- 
jectiles; they  pirouette  and  spin  so  quickly  round  that  the  retention  of  the 
retinal  impression  transforms  the  little  living  rod  into  a  twirling  reel.  And 
yet  the  most  celebrated  naturalists  tell  us  that  they  are  vegetables.  Has 
this  multitudinous  life  been  spontaneously  generated  in  these  six  flasks,  or 
is  it  the  progeny  of  living  germinal  matter  carried  into  the  flask  by  the  en- 
tering air  ?  If  the  infusions  have  a  self-generative  power,  how  are  the  ste- 
rility and  consequent  clearness  of  the  fifty-four  uninjured  flasks  to  be^ 
accounted  for?  It  has  been  affirmed  in  support  of  the  theory  of  heterogeny 
that  the  vacuum  above  the  infusion  is  favorable  to  the  production  of  organ- 
isms, and  their  absence  from  tins  of  preserved  meats,  fruit  and  vegetables 
is  accounted  for  by  the  hypothesis  that  fermentation  has  begun  in  such 
tins,  that  ^ases  have  been  generated,  the  pressure  of  which  has  stifled  the 
incipient  life  and  stopped  its  further  development.  But  in  well  preserved 
tins,  Dr.  Tyndall  has  invariably  found,  not  an  outrush  of  gas,  but  an  inrush 
of  water,  if  they  were  perforated  under  water.  He  has  noticed  this  in  mod- 
ern tins,  and  in  tins  which  have  been  perfectly  good  for  sixty-three  years. 
On  the  other  hand,  he  has  exposed  the  organisms  to  pressure  of  gases 
without  killing  them.  The  fifty-four  pellucid  flasks  declare  against  the 
heterogenist.  The  fiasks  are  next  exposed  to  a  warm  Alpine  .-^un  by  day, 
and  at  night  suspended  in  a  warm  kitchen.  Four  of  them  have  been  acci- 
dentally broken,  but  at  the  end  of  a  month  the  fifty  remaining  flasks  are 
found  as  clear  as  at  the  commencement.  There  is  no  sign  of  putrefaction 
or  of  life  in  any  of  them. 

These  flasks  are  divided  into  two  groups  of  twenty-three  and  twenty- 
even  respectively.  The  question  now  is  whether  the  admission  of  air  can 
iberate  any  generative  energy  in  the  infusions.  The  flasks  are  carried  to 
,  hay-lofl  and  the  ends  snipped  off  from  the  group  of  twenty-three.  The 
wenty-seven  flasks  are  borne  to  a  ledge  200  feet  higher,  from  which  the 
mountain  falls  away  precipitously  to  the  northeast  for  about  1,000  feet.  A 
entlo  wind  blows  toward  it  trom  the  northeast,  across  the  crests  and  snow 
elds  of  the  Bernese  Oberland.  The  spot  is,  therefore,  bathed  in  air  which 
aust  have  been  for  a  good  while  out  of  contact  with  either  animal  or  vege- 
able  life.    Standing  carefully  to  the  leeward  of  the  flasks,  fer  no  da«,t 
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jmrliflo  from  ilu-ir  cloilu's  or  l»orlios  must  be  blown  to  the  flasks,  ihoo] 
tors  lirst  siii^rc  llu-  pliers  in  :i  siiirit  lamp  lo  Wostroy  all  altaclicl  iim 
')r*;anisms.  and  then  snip  off  the  sealed  en«l  of  the  flask.  In  this  wa; 
twenty-seven  flasks  are  ehar;;cd  with  clean,  vivilyini^  mountain  air. 
lifly  flasks  are  phu-ed  with  their  necks  open  over  ii  kitchen  stove  in  a 
perature  varvini;  fnuii  ."m'^  to  Fahrenheit,  and  in  three  days  iw 
one  out  of  the  twenty-three  fla«*ks  opened  in  the  ha^'-loft  are  lound 
invaded  with  uri^anism^.  After  three  weeks' exposure  to  ]ireci?:elylhe 
condition,  not  one  of  the  twenty-seven  flasks  opened  in  tree  air  had: 
wny.  So  jxvrm  from  the  kitchen  air  had  ascended  the  narrow  nccki 
flasks  beiui^  niiifted  t«)  ]iroduce  this  result.  They  are  s-till  in  the  Al 
clear  (the  s]ieaker  doubted  notj  and  as  free  from  life  as  they  were 
rtent  ofl' from  London.  Js  not  the  con^rlusion,  he  asked,  imperative  tl 
■was  not  the  air,  liul  somethin«jj  in  the  air,  which  produced  the  effects  ob? 
in  the  flasks  placed  in  the  hay-loft?  AVhat  is  this  something?  A  sun 
glintini^  through  a  chink  in  the  roof  or  wall,  and  traversinix  tlie  air 
lofl,  which  was  in  free  communication  with  an  open  door-way  wil 
outer  air,  would  show  this  air  to  l»e  latlen  with  suspended  dust  pai 
Can  they  have  been  the  ori'^in  of  the  observed  life?  If  so,  we  a 
bound  b}"  all  antecedent  experience  to  regard  these  fruitful  particles 
germs  of  the  life  observed  ? 

Dr.  Tyndall  ])rocec<led  to  indicate  the  test  of  what  he  descril 
one   of  iln'  ]irincipal    f«iiin«lations  of  helerogeny  as  promulgaii"! 
rountry.    He  would  plm  e  Infori'  his  friend  aii«l  co-inquirer,  the 
medical  •■I'llii-  ln-li'i-f  a-^-iiim-'l.  iw«»  liquid^  which  had  been  kept 
niontli*;  in  a  ^ralrd  i  liinnbrr  exjniM-d  t'l  ojfliciilly  pure  air.    TIk*  »» 
mineral  (■•  •nlaini iii:  in  pn»jK'r  prnjuirlioii  all  the  su]»>ian'-i* 

eiilrr  i\i\n  ilu-  r(nii]-«'-iliMn  i-f  barleria  :  llie  ollu-r  is  an  inlu^:«»ri  'if 
l>oth  li«iiii<ls  are  a>  cU-ar  a>  ilistilli'd  wati-r,  and  lliero  is  no  tru'.  e  "i 
either  <>f  llimi.  A  inull'.Mi  chop,  i-ver  which  a  little  water  has  boi  f! 
lo  keep  iN  jiiirrs  Irnni  di'viiiix  u]».  has  lain  l^r  three  days  ujjnn  a  pi 
warm  roMin.  It  >inrlls  ntlcn^ivi'ly.  Placiriir  a  drop  •»!  llie  fetid  i 
juice  undi-r  a  niici-M>'-"po,  it  i--  lound  swarniini:  with  the  ba«-leri:^ 

live  by  ]nn  n-Iaci jdii.  and  witli"Ut  wliirli  ni>  ]miri  l"a<-tion  ean   ur. 

a  '^peck  "f  llu  >\varmini:  li«piid.  ihr  «-lear  mineral  solution  and  ti 
Turnip  iiitn>ion  arc  each  in'M-ulali-d.  In  iwenty-JtHir  honr>  ih.^  ti-an 
Ii<iiiid>  have  1). -conic  tiiric.il  t iii-oii--}i. .iii,  and  instead  ol"  bciiiir  barri 
tir>t,  they  arc  ii-cniiuLT  with  lili-.  The  exj»erimenl  is  now  varied.  « 
the  ba<"k  koor  of  another  ch^cd  ciiainbi-r  which  has  contaiiici  lor 
the  ]»nre  minei'al  >«»lnlinn  and  the  pure  turnip  infusic^n.  into  ea<-h  i^  f 
a  small  ])in«  li  ol'  laboratory  dust.  The  elVi*cl  i.s  tardier  than  when  tl 
of  juiti'iil  litjuid  was  emj»ioycd.  In  three  da\'>,  however,  after  its  ir 
with  the  'lii-i,  th.-  turni])  iiifusi'.n  is  mu-ldy,  and  swarming  as  l.>el"'. 
l»aeter!a.  l»iit  what  ahout  the  mineral  >oliiiion,  which  in  the  iirsl 
mvni  bebave«\  \\\  -a  vavlUiui'j;;uishable  irom  the  turnip-jui« 
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nd  of  three  days,  at  the  end  of  three  weeks,  it  is  innocent  of  baetcrial 
While  both  liquids  are  able  to  feed  the  bacteria,  and  to  enable  them 
crease  and  multiply  after  they  have  been  once  fully  developed,  only 
)f  the  liquids  is  able  to  develop  the  germinal  dust  of  the  air  into  active 
jria.  The  mineral  solution,  to  take  an  illustration  from  higher  life, 
eed  th9  chick  but  can  not  develop  the  egg.  But  this  is  not  the  infer- 
which  has  been  drawn  from  experiments  with  the  mineral  solution, 
ig  its  ability  to  nourish  bacteria  when  once  inoculated  with  the  living, 
e  organism,  and  observing  that  no  bacteria  appeared  in  the  solution 
long  exposure  to  the  air,  the  inference  was  drawn  that  neither  bacte- 
or  their  germs  existed  in  the  air.  Throughout  the  Germany  the  ablest 
iture  is  infected  with  this  error.  The  death-point  of  bacteria  is 
iier  important  subject.  The  experiments  already  recorded  show  that 
5  is  a  marked  difference  between  the  dry  germinal  matters  of  the  air, 
he  wet,  soft  and  active  bacteria  of  the  putrefying  organic  liquids.  The 
?an  be  luxuriantly  bred  in  the  saline  solution,  the  others  refuse  to  be 
there,  while  both  of  them  are  copiously  developed  in  a  sterilized  tur- 
nfusion.  If  we  boil  our  muddy  mineral  solution,  with  its  swarming 
fria,  for  five  minutes,  not  one  of  them  escapes  destruction  in  the  soft, 
ilent  condition  in  which  they  exist  in  solution.  The  same  is  true  of 
urnip  infusion,  if  it  be  inoculated  with  the  living  bacteria  only — ^the 
dust  being  carefully  excluded.  But  the  case  is  entirely  different  when 
loculate  our  turnip  infusion  with  the  desiccated  germinal  matter  afloat 
e  air.  Dr.  Tyndall  proceeded  to  explain  the  system  of  killing  germs 
:>iling  a  liquid  repeatedly  for  a  short  time.  Those  which  are  not  killed 
1  to  sprout,  and  are  destroj'cd  at  the  next  boiling,  when  they  are  in 
most  tender,  helpless  and  unprotected  condition. — Natnre. 


THE  TALKING  PHONOGRAPH. 

\r.  Thomas  A.  Edison  recently  came  into  this  office,  placed  a  little  ma- 
>  upon  our  desk,  turned  a  crank,  and  the  machine  inquired  after  our 
h,  and  asked  how  we  liked  the  phonograph,  informed  us  that  it  was 
well,  and  bid  us  a  cordial  good  night.  These  remarks  were  not  only 
etly  audible  to  ourselves,  but  to  a  dozen  or  more  persons  gathered 
id,  and  they  were  produced  by  the  aid  of  no  other  mechanism  than  the 
le  little  contrivance  explained  and  illustrated  below, 
he  principle  on  which  the  machine  operates  we  recently  explained 
fully  in  announcing  the  discovery.  There  is,  first,  a  mouth  piece.  A, 
s  the  inner  orifice  of  which  is  a  metal  diaphragm,  and  to  the 
e  of  this  diaphragm  is  attached  a  point,  also  of  metal.  B  is  a  brass 
der  supported  on  a  shaft  which  is  screw-threaded  and  turns  in  a  nut 
bearing,  so  that  when  the  cylinder  is  caused  to  revolve  by  the  q^aok 
also  has  a  horizontal  travel  in  front  of  the  mouthpiece,  A.   It  will  ba 
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.-Oar  tr.fc:  iIml-  jM..ir.i  on  the  ineial  diaphragm  must,  therefore,  descri' 

•  1  .r:i"  ira-  o  "Vt-r  tho  Mirfti'  o  of  the  cylinder.  On  the  latter  is  cnt  a  f 
jr-  •  v-  .  f  likt-  j'il'.  h      that  on  the  shaft,  and  around  the  cylinder  is  alia 

-Tij- •  I  lii.l  'il.  When  s.nintir*  are  uttered  in  the  mouthpiece.  A,  ihi 
:  r.n.L'in  :>  ••au^t-l  lo  vihrale  and  the  point  thereon  is  caused  to  make 
::i'.tr»  Willi  ihi.-  tinfoil  al  the  ])ortion  where  the  latter  croftsea  the  i 
jr'-  v«r.  ll*.-ijt  f.  the  foil,  not  being  there  backed  by  the  solid  metal  * 
yliiider.  bcCMini.-:?  indented,  and  these  indentations  are  necesBaril 
•■sa«  I  rec'»rd  of  tho  sound  which  produced  them. 

It  niij^ht  be  !^aid  at  thin  point  the  machine  has  already  become  a  con 
I  ii'^'ii'iirrapli  or  sound  writer,  but  it  yet  remains  to  translate  the  rei 
iiiadf.    It  >hourd  be  remembered  that  the  Marey  and  Kosapelly.  the 

•  r  the  Barlow  apparatus,  which  werccently  described,  proceeded  no  i\ 
:han  ihi*.    Each  has  its  own  s^-stem  of  caligraphy,  and  after  it  hasinsi 

peculiar  sinuoun  lines  it  is  still  necessary  to  decipher  them. 
the  be>i  device  of  this  kind  over  conceived  was  the  preparation  < 
i.uman  ear  made  by  l>r.  Clarence  A.  Blake,'  of  Boston,  for  Professor 
the  invent«»r  of  the  telephone.  This  was  simpl}'  the  ear  from  an  actua 
fct.  suitably  mounted  and  having  attached  to  its  drum  a  straw,  ^ 
n*a«le  trace-ii  on  a  blackened  rotating  cylinder.  The  bitfeponce  in  the  ' 
the  sounds  uttered  in  the  ear  was  very  clearly  shown.  Now  there 
•i'-ubt  that  by  practice,  and  the  aid  of  a  magnifier,  it  would  be 
-.Me  t'»  read  ]ih<wielically  Mr.  Edson's  record  of  dots  ami  dashes,  bi 
•*:iVL-.ri>  that  lr<»uble  by  literally  making  it  road  itself.  The  distinct 
::.v  a«»  if.  instea-l  of  ]K'rusi!iiX  a  l»0"k  our>elves,  we  droj)  it  irjt'.»; 

I  ".i.v  .       ::ie  iattiT  in  niutioii,  jmd  belioM  I  the  voirt*  of  the  aiilli(»r  is  i 
"1     iii<o\vn  c')ni]iositi(.ni. 
Tii  .'  i\;i.i:nLr  !ii:i«  hine  i-^  nothing  but  another  diaphragm  held  in  the 
I'     i:   ll-.e  i-]'j)  «>ile  >«i'Ie  of  the  machine,  a  i>oint  of  nielal  which  iH 
itj.t  •     the  iii:f"il  "»n  tlie  cylinder  by  a  delicate  sjiriiig.    It  makes  no 

•  l  »  liie  vibrations  ])rodu«"e(I,  whether  a  nail  moves  over  a  ti.'^' 
rV.e  i:.  v^s  oviT  a  nail,  and  in  the  i>resent  instance  it  is  the  tile  or  iii-l 
:  i  ^xvly  which  niove^,  and  tho  metal  point  is  caused  lo  vibrate  as  it  is  J 
c  i  i  y  ilie  ]»a-sage  ol' the  indentatitms.  The  vibrations  however,  at  ihis] 

bt*  pre.  iseiy  the  same  as  those  of  the  nther  point  which  made  tli 
u  r.t:it:v'ns.  and  these  vibrations,  transmitted  to  a  second  membrane, 
:ni-o  liie  latter  to  vibrate  similar  to  the  tirst  membrane,  and  the  resu 
-v^liu■'^i■<       the  suunds  which,  in  the  beginning,  we  saw.  as  it  were 

It  is  a  little  singular  that  the  [machine  pronounces  its  own  name 
r-^pev  ial  elearness.  The  crank  handle  shown  in  our  perspeclive  illi 
:^  n  of  the  device  does  not  rightly  belong  to  it,  and  was  attached  b 
Kvl:>on  in  onier  to  facilitate  its  exhibition  to  us. 

In  orvler  that  the  machine  may  be  able  exactly  to  reproduce  given  so 
\\  \>  necessary,  tirst,  that  these  sounds  should  be  analyzed  into  vibra 
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the^e  registered  accurately  in.  the  manner  described ;  and  second 

•  their  reproduction  should  be  accomplished  in  the  same  period  of  time 
7hich  they  were  made,  for  evidently  this  element  of  time  is  an  im^ 
cant  factor  in  the  quality  and  nature  of  the  tones.  A  sound  which  is 
posed  of  a  certain  number  of  vibrations  per  second  is  anj  octave  above 
iind  which  registers  only  half  that  nomber  of  vibrations  in  the  same 
.od.  Consequently  if  the  cylinder  be  rotated  at  a  given  speed  while 
Btering  certain  tones,  it  is  necessary  that  it  should  be  turned  at  precisely 

•  same  speed  while  reproducing- them,  else  the  tones  will  expressed  in 
rely  dilferent  notes  of  that  scale,  higher  or  lower  than  the  normal  note 
he  cylinder  is  turned  faster  or  slower.  To  attain  this  result  there  must 
\  way  of  driving  the  cylinder,  while  dtjlivering  the  sound  or  speaking, 
ixactly  the  same  rate  as  it  ran  while  the  sounds  were  being  recorded,  and 
I  is  perhaps  best  done  by  well  regulated  clockwork.  It  should  be  under- 
}d  that  the  machine  illustrated  is  but  an  experimental  form,  and  com- 
es in  itself  two  separate  devices — the  phonograph,  or  recording  aparatus, 
kCh  produces  the  indented  slip,  and  the  receiving  or  talking  contrivance 
Lch  reads  it.  Thus  in  use  the  first  macliine  would  produce  a  slip,  andthis 
lid  for  example  be  sent  by  mail  elsewhere,  together  in  all  cases  with  in- 
nation  of  the  velocity  of  rotation  of  the  cylinder.  The  recipient  would 
D  set  the  cylinder  of  his  reading  aparatus  to  rotate  at  precisely  the  same 
ed,  and  in  this  way  he  would  hear  the  tones  as  they  were  uttered.  Dif- 
snce  in  velocity  of  rotation  within  moderate  limits  would  by  no  means 
der  the  machine's  talking  indistinguiehablc,  but  it  would  have  the  curi- 

effect  of  possibly  converting  the  high  voice  of  a  child  into  the  deep 
8  voice  of  a  man,  or  vice  versa, 

3fo  matter  how  familiar  a  person  ma}'-  bo  with  machinery  and  its  won- 
ful  performances,  or  how  clear  in  his  mind  the  principle  underlj^ing  thift 
RSge  device  may  be,  it  is  impossible  to  listen  to  the  mechanical  speech, 
■hout  experiencing  the  idea  that  his  senses  are  deceiving  him.  We  have 
ird  other  talking  machines.  The  Faber  apparatus  for  example,  is  a  large 
lir,  as  big  as  a  parlor  organ.  It  has  a  key  board,  rubber  larynx  and  lipa 
1  an  immense  amount  of  ingenious  mechanism  which  combine  to  produce 
aething  like  articulation  in  a  single  monotonous  organ  note.  But  here  is 
le  affair  of  a  few  pieces  of  metal,  set  up  roughly  on  an  iron  stand  .about  a 
t  square,  that  talks  in  such  a  way,  that,  even  if  in  its  present  imperfect 
m  many  words  are  not  clearly  distinguishable,  there  can  be  no  doubt  ao 
It  the  inflections  arc  those  of  nothing  else  than  the  human  voice. 
We  have  already  pointed  out  the  startling  possibility  of  the  voices  of  the 
id  being  reheard  through  this  device,  and  there  is  no  doubt  but  that  its 
)abilitieB  are  fully  equal  to  other  results  j,ust  as  astonishing.  When  it 
^mes  possible,  as  it  doubtles  will,  to  magnify  the  sound,  the  voices  of 
;h  singers  as  Parcpa  and  Titiens  will  not  die  with  them,  but  will  remain 
ong  as  the  metal  in  which  they  may  be  embodied  w\VVV«j6\.. 
court  wiJJ  &Dd  hiB  own  testimony  repeated  b'y       TCkSwOcvvcvfe  woV^^'^v^^ 


we  recently  discribed,  informs  us  that  ho  has  constructed 
machine  which  not  merely  speaks  with  all  the  clearness  w 
would  be  obtained,  but  loud  enough  to  be  audible  at  a  d'n 
— Scientific  American,  Jan,  5,  1878. 


LAMP-LIGHTING  BY  ELECTRICIT 

Such  is  the  progress  the  science  of  electricity  is  makii 
its  practical  exponents,  that  we  have  now  to  record  the  ff 
bor  of  tlie  street  lamps  can  be  dealt  with — that  is  London 
•can  have  the  whole  of  its  public  gas  lamps  turned  on,  li^ 
off  instantaneously,  with  ease  and,  so  far  as  at  present  hai 
•certainty.  The  highl}-  ingenious  invention  by  which  thi 
is  due  to  Mr.  St.  (reorge  Lane  Fox,  and  is  on  trial  at  the  h 
light  and  Coke  Companj-  at  Fulham,  where  we  recently  ii 
tical  working.  The  arrangements  by  which  a  revoluti 
iarap-lighting  promises  to  be  effected  consists,  in  the  first 
ing  the  lamps  together  by  conductors,  consisting  of  i: 
wires.  By  this  means  an  electric  current,  generated  at 
tral  point,  operates  simultaneously  upon  every  lamp  th 
mentality  of  an  apparatus  attached  to  each  lamp.  The 
tutes  the  special  feature  of  Mr.  Fox's  invention.  It  is 
drawings  to  describe  precisely  this  ingenious  piece  oi 
broadly  it  ma^^  he  stated  to  consist  mainly  of  a  soft  iron  c< 
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li  a  stop-coek,  which  is  actuated  by  the  reciprocating  magnet.  The 
olo  of  this  apparatus  is  inclosed  in  an  air-tight  metallic  case,  and  is  only 
»ut  2^  inches  high,  and  2^  inches  wide  at  its  greatest  width,  and  la 
Bwed  on  to  the  siipply-pipe  in  the  lamp,  the  conductor  being  carried 
wn  the  interior  of  the  lamp-post  and  laid  underground,  except  where  an 
srheadline  is  admissible. 

This  apparatus  has  two  functions,  one  being  to  turn  the  gas  on  and  off, 
S  the  other  to  light  it  at  the  point  of  the  burner.  The  former  is  accom- 
9hcd  by  opening  and  closing  the  stop-cock  by  means  of  what  may  bo 
led  an  electric  needle-tap,  and  the  latter  by  the  induction  coil,  the  whole, 
svevcr,  being  in  combination.  The  plug  of  this  needle-tap  is  cjMindrical, 
3ut  three  eights  of  an  inch  in  diameter,  and  is  carried  in  a  socket  which 
nts  rather  loosely.  It  is  made  to  turn  in  this  socket  by  the  action  of  the 
tiprocating  magnet,  a  couple  of  studs  on  which  are  brought  into  con- 
rt  with  a  small  pin  connected  with  the  plug,  and  forming,  in  fact,  the 
cdle  of  the  stop-cock.  The  annular  space  between  the  plug  and  the 
=ket — which  is  about  the  one-thousandth  part  of  an  inch — is  filled  with 
^  which  is  retained  by  capillary  attraction  between  the  two  surfaces,  the 
xit  being  thus  rendered  perfectly  gas-tight.  The  oil  of  bitter  almond  is 
3d  on  account  of  its  non-oxydizable  character,  and  from  the  power  it  pos- 
Bses  of  resisting  the  action  of  very  low  temperature.  Such  is  the  appa- 
z^us  designed  by  Mr.  Fox,  in  which  it  will  bo  seen  that  a  very  special  fea- 
re  is  the  introduction  of  a  fixed  core  which  can  be  magnetized  so  as  to 
nder  its  poles  reversible  at  pleasure,  and,  in  conjunction  with  it,  a  move- 
ie  magnet,  the  polarity  of  which,  however,  is  permanent. 

Wo  have  now  described  the  means  whereby  this  apparatus  is  rendered 
fcive  and  the  method  of  operating  with  it  as  witnessed  b}''  us  on  our  visit 

the  Fulham  station.  Assuming  a  group  or  series  of  gas-lamps  to  be 
■iDocted  by  a  conducting  wire,  the  ends  of  the  wire  from  this  circuit  arc 
xmected  with  a  switch,  which  is  simply  a  little  piece  of  mechanism  for 
•cing  the  circuit  in  communication  with,  or  disconnecting  it  from  the 
►ttery.  An  electric  current  is  first  sent  through  the  circuit  from  an  ordi- 
urily  powerful  telegraph  battery.    The  result  is  that  the  soft  iron  core  in 

eh  apparatus  becomes  converted  into  a  temporary  magnet,  and  the  p^r- 
uent  reciprocating  magnet  above  it  is  made  to  turn  upon  its  axis.  In 
ferforming  a  partial  revolution  the  projections  upon  it  engage  with  the  pin 
^  handle  of  the  stop-cock,  and,  turning  that  around,  open  the  cock  and 
Imit  the  gas  to  the  burner.  The  battery  is  then  disconnected  from  the 
rcuit,  and  a  condenser  is  charged  by  means  of  a  Kumkorff  coil,  and  then 

scharged  through  the  circuit.  The  result  is  that  an  independent  electric 
scharge  is  induced  at  the  burner  of  every  lamp  at  the  same  moment,  and 
16  gas  is  ignited  by  means  of  a  pair  of  metallic  points,  which  are  con- 
ijcted  with  the  secondary  coil,  and  which  deliver  the  spark.  To  extin- 
lish  the  light  the  wires  are  reconnected  with  the  battery  by  ^Vv^  ^S. 
ewitcb,  bat  in  such  a  manner  as  that  a  rever^ci  eMTT^wX.\^  c>\iVaA\vfc^, 
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pcrmuDcnt  magnet  of  each  lamp  is  thus  caused  to  return  to  its  nori 
tion,  and  in  so  doing  it  again  acts  on  the  pin  of  the  stop-cock 
turns  off  the  gas. 

This  system  was  introduced  by  Mr.  -Fox  at  the  Fulham  Siati 
oight  months  since,  and  altogether  forty  lamps  scattered  about  in 
parts  of  the  company's  extensive  premises  have  been  used  to  test  i 
ciple.  About  two  months  ago  the  number  connected  up  was  re 
twenty-three,  in  order  to  enabkj  the  company's  engineer,  Mr.  F. 
to  make  an  official  trial  of  the  sj'stem  by  direction  of  the  governo 
rectors  of  the  company.  The  trial  ranged  over  six  weeks  and  in  ii 
enabled  Mr.  McMinn  to  report  most  favorably  upon  the  merits  ot 
tern.  For  all  practical  purposes,  however,  the  invention  may  be 
iiavo  had  an  eight  months'  trial. — London  Times. 


CAUSES  OF  EXPLOSIONS  IN  MINES 

Mr.  W.  Galloway,  in  Nafure,  has  the  following  seasonable  rem 
this  subject : 

Before  the  invention  of  the  safety  lamp,  the  only  means  of  gi 
against  the  ignition  of  firedamp  consisted  in  the  employment  of  ai 
ratus  called  the  "steel  mill."  The  light  obtained  by  its  aid  wasfec 
uncertain,  and  Mr.  Buddie  informs  us  that  explosions  were  known 
been  caused  by  the  sparks  emitted  *by  it.  When  Davy  made  hisi 
invention  in  1815-10,  tlio  steel  mill  was  laid  aside  for  ever,  and  it  w 
imagined  that  colliery  exi)losions  had  almost  become  phenomena 
ing  to  a  past  order  of  thini^s.  So  confident,  indeed,  was  Bav^'  in  the« 
of  his  lamp,  that  he  believed  it  could  be  safely  emphn'ed  for  carry- 
work  in  an  explosive  atmosphere.  But  one  explosion  followed  auo 
an  unaccountable  manner;  and  a  select  committee  was  appointed  in 
inquire  into  the  nature  of  accidents  in  mines.  In  1850  Mr.  yichoIa^ 
made  a  series  of  experiments,  which  proved  that  when  a  Davyjamp 
jected  to  an  exph^sive  current  traveling  at  the  rate  of  8  or  U  feet  j»eri 
the  flame  soon  ])asses  through  the  wire  gauze.  This  was  corroborated 
18t)7  by  experiments  c<jnducted  by  a  committee  of  theXurthofEi 
Institute  of  Miniii<(  d'^nt^ineors.  In  1872-73,  the  writer  demonstrate 
by  experiment,  tliat  when  a  lamp  burning  in  explosive  gas  is  trarer 
a  violent  sound-wave,  such  as  that  produced  by  a  blasting  shot,  tbt 
result  follows,  that  is,  iii:nition  is  commutiicated  to  the  outside  atrao? 

The  atmosj>here  of  a  j)ai-t  of  a  mine  may  become  explosive  before il 
escape,  either  by  the  ^udden  iiitlux  of  a  quantity  of  firedamp  from 
natural  cavity  in  which  it  had  existed  in  a  state  of  tension,  or  by  a 
or  total  cessation  of  the  ventilating  current;  and  I  propose  to  cc 
how  such  an  event  could  produce  an  explosion,  supposing  all  the  rae 
provided  with  safety-lamps.  This  will  happen  (1)  if  the  inflammal 
passes  over  a  furnace  at  the  bottom  of  the  upcast :  (2)  if  it  iscarriedt 
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avy  and  Clanny  lamp  at  a  greater  velocity  than  7  feet  per  second,  or  if 
lamp  is  traversed  by  a  sound-wave;  (3)  if  a  blasting  shot  is  fired  di- 
ly  into  it;  and  lastl}',  if  it  reaches  a  safety-lamp  that  has  been  opened 
>ne  of  the  men. 

The  means  that  have  been  provided  for  guarding  against  these  contiu- 
cies  are  as  follows: — (1)  Furnaces  have  to  a  largo  extent  been  re- 
led  by  ventilating  fans  in  fiery  collieries.  (2)  Davy  and  Clanny  lamps 
still  almost  universally  employed.  (3)  Shot-firing,  having  been  found 
originate  many  explosions,  although  probably  in  a  manner  not  yet 
erstood  by  most  people,  is  now  carried  on  under  certain  restrictions 
eh  are  still  insufficient.  (4)  Much  nonsense  has  been  talked  and  writ- 
about  miners  opening  their  lamps.  The  present  flimsy  pretense 
a  lock  is  not  a  necessity  but  a  cheap  convenience;  and  who  is  responsi- 
if,  sa}'  100  men  are  killed  through  its  being  opened  by  one?  Is  there 
esponsibility  attached  to  the  owners  or  the  legislature  for  placing  the 
8  of  ninety-nine  innocent  men  in  danger?  I  think  there  is.  The  in- 
nce  of  changes  of  weather  on  the  internal  condition  of  mines  has  been 
arked  since  the  remotest  times,  and  for  the  last  fifty  or  sixty  years  at 
b  many  have  asserted  that  firedamp  is  more  prevalent  when  thobarome- 
Is  low  than  in  the  opposite  case.  When  vigorous  artificial  moans  of  vcn- 
iion  are  employed,  and  ordinary  skill  practiced  in  distributing  the  air 
efl'ects  of  change  of  weather  become  much  less  perceptible.  If  a  large 
:)ortion  of  explosions  can  be  shown  to  occur  simultaneously  with,  and 
efore,  presumably,  in  consequence  of,  those  atmospheric  changes  that 
Id  tend  augment  the  amount  of  firedamp  in  the  workings,  there  is  a 
iig  argument  in  favor  of  the  supposition  that  they  are  preventible,  and 
not  therefore  be  considered  as  accidents  in  the  true  sense  of  the  term, 
li  this  object  in  view,  diagrams  have  been  made  trom  time  to  time  by 
R.  II.  Scott  and  myself,  and  also  by  one  or  two  others,  showing  the  con- 
:ion  that  exists  between  the  two  classes  of  phenomena,  and  an  examin- 
n  of  these  is  sufficient  to  convince  unbiased  persons  that  there  is  a  stri- 
5  coincidence  between  the  explosions  and  the  favorable  atmospherical 
Jitions.  A  general  rule  was  inserted  m  the  Coal  Miners'  Regulation 
(1872)  making  it  compulsory  tor  mine-owners  to  place  a  barometer  and 
■mometor  at  the  entrance  of  every  mine  in  the  coal  measures.  .It  has 
»ys  been  difficult,  and  sometimes  impossible,  for  mining  men  to  give  an 
quute  reason  for  the  extent  of  great  explosions;  and  more  especially 
5n  it  is  known  that,  immediately  beforehand,  little  or  no  inflammable 
has  been  present  in  the  workings.  The  reports  of  the  Inspectors  of 
es  bear  ample  testimony  to  the  correctness  of  this  statement.  In  Sep. 
ber,  1844,  before  the  appointment  of  inspectors  of  mines,  Lyell  and  Fara- 
were  sent  to  Haswell  Colliery  by  the  Home  Secretary  to  report  on  an 
losion  that  had  just  taken  place  there.  I  am  unable  to  quote  from  their 
rial  report,  but  I  am  firmly  convinced  that  the  following  sentences  taken 
Q  their  article  on  the  subject  in  the  Philosophical  Jdatjazine^  1815,  is  the 


was  in  some  parts  half  an  inch,  and  in  others  about  an  in 
hered  together  in  a  friable  coked  state;  when  examined 
presented  the  fused  round  form  of  burnt  coal  dust,  and 
ehemicall}',  and  compared  with  the  coal  itself  reduced  to  p< 
deprived  of  the  greater  portion  of  bitumen,  and  in  some  c: 
titate  of  it.  '  About  three  years  ago  M.  Vital,  Ingenieur  des 
showed  that  a  flame  resembling  that  produced  by  a  blae 
blows  out  the  tamping  is  greatly  lengthened  in  an  atmospl 
cloud  of  coaldust;  and  soon  afterwards  the  writer  ascertai 
taining  a  small  portion  of  firedamp  (less  than  one  per  cent 
comes  high  I}'  inflammable  when  coal  dust  is  mixed  with  i1 
eries  complete  what  Lyell  and  Faraday  began,  and  show  b 
any  conceivable  magnitude  may  occur  in  mines  containing  < 
blasting  shot  or  a  small  local  explosion  of  firedamp,  or  anal 
when  a  cloud  of  coaldust  is  raised  up  by  a  fall  of  roof  in 
taining  a  little  firedamp,  is  sufficient  to  initiate  them,  and 
are  begun,  they  become  self-sustaining.  Out  of  many  h 
known  to  me,  there  is  not,  to  my  knowledge,  a  single  dam; 
great  explosion  has  happened  ;  while,  on  the  other  hand,  1 
erable  number  of  very  dry  ones  in  which  explosions,  causi 
from  12  to  178  men  at  a  time,  have  occurred. — Engineering  < 
miL  Jan.  bth.  1878. 
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y  bo  in  ihe  nc'gative,  eome  other  route  must  be  ftillowerij  or  mhiB  a  sup 
of  wjiter  innst  be  carried  along.    The  flpringt*  in  tln^  portion  of  ill 
sit  Bnsiii  are  few,  and  often  far  betwec*n,    Tlunr  wators  differ  much  ii^ 
ptity^  temperature  ami  cljomicai  eompOMition.    In  qimntity,  tbe  yield 
from  a  few  gallons  per  day  to  a  never  tailing  supply,    Aa  to  torn- 
lure^  the  hoat  of  the  wateris  range  ihrou^h  cohl,  cocj,  te[nd  and  warm 
Njiling.    Ah  ro;*ard8  eheinicaUcompurtitiiHi,  Mome  are  fresh,  others  alka* 
,  ftjid  Btill  otherNi,  wiilphiipona.    In  the  waters  of  Same  fiprin^«,  a  mere 
of  saline  iniirreUient a  nre  found,  wliile  in  other  easeft  tlie  nails  are  pre-^ 
in  aiirtii'Jeiit  quantity  to  pnnhic^e  t*a£ni^at30n,  ^ 
3rhe  fir^t  that  will  be  mentlunLnl  ar*^         Springs,  nlm  known  a«  Desert 
iU,  from  the  faet  that  pank*^  )iaK>,inj^  that  M^ay,  have  dug  pita  from  four 
Ight  feet  deep  when  the-re,  in  dearth  of  more  water*    Those  springs^ 
10  \istted  by  the  writc^r,  wi^^re  mere  poob  of  muddy  ttlime,  with  a  slight 
.  of  Htagnnnt  water  overl3'lng  the  vifteouB  blue  mareh.  Ho  naui^eouii  wer© 
le  waters*  thut  neilber  men  nor  animwlB  tiould  drink  them.  Knouglv 
'^^tj  liowever^  v^iXB  obtained  by  diggirig  new  pits  or  *'^weMs''  near  by,  to* 
lially  aHeviato  the  fluff'erings  of  man  ami  hmat,  whieh  were  somewhat 
m^a  after  marehing  over  thirty  milen  through  the  boated  saods  of  tho: 
Dky  A'^aliey  Desert  tipon  a  Jiiiy  day. 

These  pprini^s — if  springs  they  may  bo  called — wore  situated  at  the* 
hern  extremity  of  Smoky  Vaileyt  surrounded  by  a  dreary  waate  of 

idand  ♦^alkali  flatrt/*  with  here  and  there  a  *<tmMed  eage  hubih, 

J) ay  break  the  following  morning  (ijund  the  party  en  route  to  Silver 
,k,  the  next  objective  poinL  Silver  Peak,  a  email  mining  eamp,  is  located 

T  the  weftt  side  of  Clayton  Valley,  and  at  the  eastern  baite  of  the  llad^ 
intain  range.  Near  tlii«  place  and  along  the  western  border  of  tlie  sitllfl 
hh  wlijch  forms  the  major  part  of  the  baein  are  the  Thermal  Springs. 
i  more  important  onefl  are  eleven  in  number.  With  one  cxceptiou  they  ar^ 
taineil  in  a  narrow  belt,  running  almost  north  and  south.  This  belt  i« 
ut  a  h 
southern 

itBsion  i 

atable, 

lor  is 
and 

rir.  These  springs  are  in  close  proximity  to  each  other,  and  flow  out 
Da  a  level  aroa  some  twenty  acres  in  extent,  covered  with  a  rank  growtk 
(Coarae  salt  grass,  from  whence  the  water  flows  into  th6  salt  marsh 
Proceeding  northward^  we  next  meet  with  three  salt  springs  arraogodi 
the  form  of  an  isosceles  triangle,  differing  widely  in  temperature  and 
degrees  of  their  saturation. 

These  are  situated  in  the  edge  of  the  salt  marshy  the  two  forming  the 
being  m  an  east  and  west  line,  tw  enty  feet  apart.    The  more  weat^tl^ 
has  a  temperaLur©  of  79^  Fahr.,  wViUe        oXXi^t  ovk%  \^ "\V» 


atati^  hm  a  tcTnpcrnfnr^  f^f  lit fr^  FAfir!^m 

mui  emitfl  utenni,    Tho  ibird,  ft^mfng  the  n 
ninety  1Vi*t  tjorlh,  hn^  a  temperflture  of 

8till  ftirUit*r  nnrlh  ar<?  two  more  sail 
and  wiMit  Hue,  only  ftmr  ft^et  ajmrt ;  iht*  ll 
tbe  \owemt  t^mpcrnhire,  being  70**  FhIit.,  wli(| 
fjf  117**  Fahr  Aiiotlifr  ppringp  nboal  nne^ft 
oiher«,  wa«  coimtftnllj  hoilinir  and  emitting  m 
he  licurd  in  ftrrcfj^l  near  the  Tnniti  op\ 

o(  cnh'iiVLWin  matter  deposited  by  ita  wnie 
ihe  gponte**t  eaution  Imd  to  bo  oKorcffted 
emat  of  tufa  which  bridged  and  in  part, 
which  ctuild  hi^  fit^t^n  throu»*h  llie  many  p4?rlo 
vtdopo.    Every  wlep  tti  advitiuo  was  c^irtvfall 
with  li  minin^r  hummer,  to  Keo  if  it  would  bej 
by  hU)w  dc|xrcefi  oric^  or  two  moinberB  of  the 
dmiy  in  rrachina:  the  main  opening,  which  wa^ 
Jte^iird  f*»r  personnl  ^nfety,  however,  ftoofi 
nnd  the  retreat  was  accomplished  by  fidpaml 
maimer,  to  avoid  getting  too  much  weight  u 
were  fv*und  to  be  irnpregnaied  with  md^^  li 

111  the  immediate*  vicinity  of  the  hot  epri 
rretiouj*.  either  on  tljc  surface  or  slightly  imb 
n  pniUle  ephcroidnl  forui,  alihoiigh  maf>y  i 
About  half  a  mile  out  in  the  ealt  inar&li  w 
twenty  feet  in  diameter.  The  water  rose  i 
above  the  ^rencral  suHacc,  and  was  retiiine<l' 
foot  above  the  terrain  and  thickly  set  with 
daiicy  tontrastod  strangely  with  the  sombre  gr 
appeiminee  ©f  a  TniniiUufo  oasis.  The  water 
fresh  I  ilm  latter  property  was  probably  only 
after  imbibing  tbe  more  brackish  water  of  tl 
cylindfieal  waHa  extended  to  a  depth  of  aboi 
which,  m  far  us  could  be  reached  by  a  pole,  nt 
There  appeared  to  be  a  snbtcrranean  lake  ben 
this  ppriig  waa  the  only  visible  portion 
of  determining  it ;  the  temperattire  was 
was  a  mere  suporficial  cruetj  five  or  six  inCi 
beneath  onr  tread,  and  breaking  through  whi 
mud.  In  walking  over  this  area  the  ground  c( 
thn^  indicating  the  claiiticity  of  the  Indurated 
near  our  camp^  west  of  the  marsh,  when  anf 
hollow  sonnd  was  heard,  bearing  out  the  byp 
subterranean  eavity.  The  pUiin  is  crossed  in 
and  trailt*;  and  Bhonld  anjmals  get  off  thcf 
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Dme  0iibTnor<^ed  in  the  tiiire.  At  one  or  two  phieos  sliiillow  lrf!nch«i*  or 
I  hftto  bcerrttcooptHi  out,  iind  th©  salt  wutur  ooilociiMg  and  vvmpnraiing 
rh^m  toaTBH  the  waltti  and  bottoms  covered  with  beautifal  erystals  of 
«  Hal  t. 

Traveling  westward  from  Silver  Peitk»  a  diatauce  of  <jL*vcn  nnd  throo- 
Hh  milo«,  during  which  the  Bed  Mountain  range  h  crossed,  Mountain 
n^g  ifl  rcneiicd.  This  e^pring  bubbles  up  at  the  foot  of  RlhI  Mountain 
,k*  Tlio  wnter  ia  clear,  cold  and  not  in  the  frligbtest  brackish,  Itn  ap-  * 
waa  hailed  with  joy  by  men  and  animals.  At  la»t  water  had  been  j 
Eld  that  would  elake  inrtleud  of  incmtsing  tbirwL  Here,  In  the  short  in- 
ral  of  k***is  than  ten  raileE*^  the  phyaienl  eliaracteristiea  fd  the  water  nup- 
'  bad  radically  changed. 

On  the  east  side  of  the  Kcd  Mountain  ran^^e  tlic  njiringh  wore  ihermalf 
,ekibb,  and  often  nauseating,  while  on  the  western  »lo]*o  they  were  pnro^ 
9  and  refresh ing. 

,A  iew  miles  west      Ked  Mountain  Spring,  in  a  dry  ravine,  through 
cb  the  traveler  passeH  to  reach  Fi^K  Lake  TaUcy^  i^^  found  Mamie 
nng.  The  water  it)  excellent  ami  plentiful   It#  situation  is  rather  unique.^ 
Ihc  bottom  of  a  dry  wahh  lie*  a  very  large  boulder  of  eongloinerato, 
re  fltrictly  of  hreceia,  transported  from  eomo  dis Unices  from  the  under  1 
ft  of  which  the  water  of  the  i^pring  gus^Ke^  into  a  little  pool  or  bunin  iS^ 
1  made  for  itself    From  thja  baain  the  water,  o^H^rflowing,  trarcrsos  for^ 
bw  yards  the  graeelly  bed  of  the  wash,  when  it  fiinka  and  it*  aeen  no 
to*    The  huge  boulder  that  ^hadow&  thiJ*  little  basin  with  it#4  overha!>Lr- 
{  edge  i?"  mainly  composed  of  a  very  hard  arenaceoa»  matrix,  in  whiiii 
.  Been  imbedded  many  rounded  pebblea  of  Tarioua  8ixe«,  and  also  larg© 
;iihir  frnguTcntM  of  rock.    Tlie  mof^t  remarkable  thing  uhout  thini  spring 
S  the  fut  t  that  it  had  only  been  running  abimt  two  year^n.  having  <iud' 
ily  sprung  into  exifttenee,  the  miners  said,  since  they  had  been  in  tljn 
Inity* 

Upon  the  eastern  edge  of  the  Amargoxa  Desert  is  quite  a  large  area  called 
I  Meadows ;  so  named  from  a  small  f^pecies  of  a^h  tree  growing  there, 
c  meadowsi  are  covered  with  good  grus«  and  are  well  watered  by  nnmer* 
I  wann  ii^prings. 

The  principal  sprmg  was  about  thirty  feet  in  diameter  and  situated  at 
I  foot  of  a  small  bntte.  The  water  i^Bued  from  the  bottom,  through  a 
Bceons  mass  of  rock. 

It  was  about  four  or  Jive  feet  deep,  and  wmk  cooler  than  the  other  springa* 
ki  !*tream  of  water  that  ilowed  out  was  five  inches  deep  and  two  feet  wide^  I 
■  olear  as  eryistaf  The  sides  and  bottom  of  this  spring  were  tovered 
;h  a  white,  clmlkydooking  deposit,  that  gave  a  rnilky  tinge  to  the  water 
leu  stirred  up,  A  few  small  fisb  were  seen  in  this  spring.  Many  of  the 
iAga  in  this  vicinity  contained  quicksand. 

'Boutbeast  of  Amargoza  is  Pah-rimp  Desert,  About  the  middle  of  the 
>er  end  of  this  dreary  waste  of  sand  and  sage  bushes  are  several  litU^ 


writer  wm  upon  the  Vegas  plains  in  Southern  Nevada ; 
i»r  and  about  tFenty-flye  feet  in  dmmtftoi*,  it  was  iiRecnl 
was  covered  wilh  tt/lt'S''  and  eoari^e  grnt^i^.  Several  i*ima1 
oo^ed  from  h»  nearly  flat  top,  and  pr<»vid('d  Tiiai«(ture  invt 
lation.  ■ 
It  appeared  m  if  built  np  by  the  partial  decay  of  or^ 
the  depo&itioDt*  of  the»©  numeroas  springiuts.  The  soil 
yielding  to  the  tread^  and  reweinbled  in  that  partieular 
of  Alas^ka.  The  fumes  of  eulphuretlcd  hydrogen  wer* 
even  at  sorao  dii^tanee  from  the  mound, 

A  ehort  distanee  beyond  the  mound  above  mention 
Vegat*  iSprings,  the  larget?t  of  which  wut*  apparently  a' 
with  white  quieks*und  constantly  boiling  up"  from  thi 
large  creek  issued  from  it  and  ran  in  a  southeasterly  di 
more.  ThiB  spring  had  been  regarded  by  the  Indians  ai 
rather  supornatural  onci  and  among  other  improbable  leg 
be  bottom  I  e^if^.  Thin  myth,  at  least,  was  exploded  whei 
weight  tied  to  a  <'ord  was  used  to  sound  its  depth,  Th 
teen  feet  and  three  inches  through  the  over  varying  qi 
came  to  re&t  Further  on  ran  the  other  ipringa,  whic 
waters  in  the  creek  flowing  from  the  first  one.  On  the 
creek  stood  an  old  adobe  enclosure,  rectangular  in  shape, 
moDS  ftome  years  before. 

Two  or  three  long  eottonwood  treea  shaded  the  ereek^ 
gle.    Here  the  bed  of  the  atream  was  broken  into  a  fierii 
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in  the  springs  above  ODumuratt*d.  the  reader  has  a  sketch  of  a  few  of 
in  Soulbt^rn  Nevada,    The     rings  of  thip*  iDhospiUible  region  are  so 
r,  that  at  one  timo  or  another,  each  ono  beooines^  as  it  were,  the  polar 
of  the  desert  traveler,  toward*)  whicji  he  turns  bh*face  with  inflexible 
rmi nation , — -4 merican  Nafuraluit, 


GROWTH  OF  MINERALS. 


11 Y  Ci.  e.  BROADtlKAT). 


nnr  paper  muw  time  since,  also  of  dale  22d  in^t.,  contains  notices  af 
Iie*Jwin  and  mineral  growth.  Although  his  tspeuiniens  must  be  qnita 
iresting  forma  of  crystallization,  stHl  1  do  not  see  that  his  proof  is  eon* 
isive — til  least  of  a  growth  like  unto  that  of  cithi:r  plant?*  or  auirnals. 
I)oo8  he  observe  a  mineral  ^tart  from  a  root-stock,  and  graduullj  increase 
expand,  both  in  length  and  breadth,  like  platits  do  when  thoy  receive 
ishinent?  Can  minerttls*  during  their  growth  (/}  rt^ceivo  nourish- 
t  like  plant**  and  animahj  and  vivify  under  the  influence?  If  all 
things  are  proven,  then  hia  minerals  may  be  said  t4>  j;row  ;  and 
*n  nourishment  is  withdrawn,  they  would  lose  their  brilliancy, 
and  change  their  organic  (?)  structure.  Do  bin  minerals  do  so? 
ey  do  not  then  hh  theory  is  not  proven.  W©  all  know  that 
exposure,  certain  minerals  oxidize  more  rapidly  than  others^  but  this 
d  not  be  said  to  he  Iosk  of  life,  a^  understood  among  plants  and  un imats 
J6vcrthclcpi«i  there  are  certain  peculiarly  interoT^ting  forma  of  crystal lixa- 
ib  that  rather  puzzb  us  as  to  how  or  why  tboy  appear  so. 
Mineral  have  thoir  own  peculiar  structure  of  crystal.  Some  at  timdp 
sent  a  fihrour*  f^tructnre,  which  may  be  likenod  to  growth. 
Why  is  it  that  the  Millcrite  occurs  in  extremcly*tino  hair-like  crystals 
tooting  a&  it  were  from  the  base  of  pearl  spar  crystals  into  and  through 
ieite,  as  ihv^y  tlo  in  sjK'cimcn!^  in  my  rnhhicl?  Specimens  show  it  starting 
ttli  in  divergent  line?*,  and  also  somewhat  fasciculated. 

1  also  have  Bpecimons  of  needle-tike  crystals  of  Go^thtte  radiating  from 
Ml  base  of  ealcite  erystaU,  somet^ffl  penetrating  and  passing  through 
tttn.    1  have  them  also  penetrating  quart?;  crystals.    But  a  most  tr»leroat* 
_  specimen  in  my  collection  is  of  smoky  quartx  from  Korth  Carolina,  It 
I  of  a  deep  rich  color,  yet  beiiuti fully  transparent.    It  ii  about  four  inches 
\iwk^  btit  passing  entirely  tlirough   ii  h  a  fusciele  of  hair-likc  c  rystiilg  ot 
U&t  *H  inebes  wide  by  J  inch  thick.    Other  single  hair-nke  crystals  trm- 
it  in  other  directions,  but  are  easily  traced  throngliout.    For  these  . 
Id  detect  no  point  of  departure  as  in  (lti?tliito  and  Millerito,    Vt-ry  prol 
fepeciinetis  are  tliOse  from  Cumberland,  Itliode  Island,  of  quartz  sliowing 
eutar  crystals  of  Hornblende  traverniug  it  in  various  dircctlonsSt  but  eaeh 
ming  independent  of  the  other. 


Barytcft  la  ♦>ften  foond  in  MiftAuun,  showing  pipe  irao  oro  travming 
JtHit  in  ihU  eiiiii*  the  Ircm  ort)  Ifi  Hinliietiliis  it  being  formed  drot  and  a£b 

MiMrmb  ar«  oft<?ti  i<*en  occnpyitig  4rmy  tavitictJ — aitnicttd  ta  xhei^h 
W iW  -  '  ♦  •  — ihe  potoU  of  ery^Ulft  direeled  towards  acenlral  pbm  Tb 
.  trrt^Ullizvd  from  mint  riU  nolmioiiw  can  be  provtii 
,  taUKHlary.  Luaf  i^wgar  can  be  vrvj^lali/A'd,  but  i>o  orc:aBic  gT(v 
I  W  4tC^c4.  I  ef»?lccti*d  at  On>pago,  Jasper  ccmnlr,  naany  §ptcimeii 
.ail  s^'Mf  mg  tbat  lhi*y  hnd  bci'U  blasted  out  withto  a  few  y<^aw  ] 
•  mummn^  h^t  at  tbat  time  tbiM  iueality  wa.s  abraji!(»utd.  Many 
v>*  v  *  *  jrfiibuifji  adlu^rin^  to  tlieir  fiurfaec,  atta*;bciito 
e-r  lit  jrH  ffwk.    AtiiUysitt  ]mivt?d  fehein  lo  be  carbtmai 

:  r».  ?U  minerali  arc  forming:  that  i«,  b<s 


mmM  iUlaeilUe  form  from  a  cave  in  Galet>a,  KanAan^B 
o^^mMmI  M^itlMi^ikf  ef:'  nt^xl  to  and  neariyi^nrrottttding  it  i9 

sg*r^atioo  of  am*'.  .<!i*,  about  J  of  an  ini  h  iMr-g  and  uri 

«*ruiiii4«N]  poinss^tbtt  depoaii  of  the  !a«t  drop  of  itolitt 
>vA.      ^  -  .rrr^  z^^'  J    ,  .      :ii|y  a  tnmtinuation  of  and  arHjeHiij 

lil»#lsV4MHr .     -  .  <tii\  fur  a  4  iru-'b  lo  1  inch,  is  a  tiol 

I  Mil         .  r    -    >  tnrtiQle  wbit<*  hair-like  calt'iu*  rryniats.    At  on©  itidis 
Hmimt^\M^      ftfi'f^r  haT«*  b^ii  torin^'d  by  r<*|jnlar  drtppiiitf  m  wator  hi4 
iMkMMM9  Buill^r  in  BoIuUr)!),  umi  the  whok*  t^Udai-litio  imm^  pre^eDti 
yllMiia««M  lit  »tafat  tii(*}4  aUatdit*d  to  t'acb  with  i^rystiil:^  appnrontly  etni 
t  i  tli«iii.    Tho  pn*!i*<MKMj  ot  iJie  crystal)^  can  nio«!?t  |>robably 
V  tlitf  ciir4»  bccfviinnfx  filled  with  water  cootainirij^  mucli  rid 
^MH*  ihv  p<*rii>d  whcirtbe  ^^luluctStt*  waB  fdrtiioii, 
-  -  aril  fumrliar  with  ibo  fact  that  niiut^ralH  ottt^u  vTyaii 
-mU,  or  mmQ  hard  fiiib«taj»ce  in  Itini  fi»rminj|r  a  coiiort?tinri  — Jli 
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ST.  LOUIS  ACADEMY  OF  SCIENCES* 

Thie  Acftdumy  ScimiroEj;  held  it*  twonty-second  annua!  seeiMiou  Jam 
T,  HJ7t*,  at  the  Polytet  bnic  JIall,  with  twcpty-tbrco  nieraber:<  preKt^uU 
Ibe  alw*"*nt'c  ot  Prof  U,  V,  ltil*?y,  I>r,  F^fcct*  \xm  called  to  the  chair. 
JndLjo  N.  Fl*dmc&^  the  LV(rrewp<mdiu^  Seerc^ijtry,  t^ubuiitted  a  nunibei 
from  varloim  points.  Uiidt?r  iht*  cati  for  donatiuns.  Jutlge  Tt^rry 
-li  iu  ito  tht*  Socrt^iy  the  on\*?inal  drall  of  Mr*  Ira  Btout's  air  ship. 
8ioui  had  yiromisi^d  to  bo  pre^tint  at  llio  riiL*etinjjy  and  give  the  mcmbcra' 
vtnw^  un  a^niKtation,  but  having  rtM'ci veil  an  urgi^nt  call  from  ludianapi 
btntn  obliged  lo  leave  the  city.  J  iidge  Terry  iilwo  laid  before  tho  Sod 
i#perimt*n  of  si^ptariniii  formation,  found  by  him  at  the  Hot  Spring 
f  iSih^y,  who  had  in  the  moan ti rue  arrived,  laid  befort:  the  bo* 

initL*  iranHformatiouA,  whiuh  was  referred  to  the  nt'o] 
I«U^  a  note  od  Ot^ean  gulls. 
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Prof.  Nipher  handed  in  a  report  upon  the  earthquake  of  November  last, 
^ether  with  a  chart  describing  its  boundaries,  prepared  by  Prof.  Gustavus 
sinriclis,  of  the  Iowa  weather  service.    The  report  showed  that  the  earth- 

ake  of  November  15  had  extended  from  Julesburg,  Ool.,  to  La  Crosse, 
is.,  and  from  Olivet,  D.  T.,  to  Topeka  Kas.  The  territory  disturbed  forms 

elipsis,  the  minor  axis  of  which  measures  over  300  miles  from  X.  N.  W. 

S.  S.  E.,  while  the  major  axis  extends  from  W.  S.  W.  to  E.  N.  E.  over  COO 

les,  and  comj)rises  fully  1dO,000  square  miles.  The  greatest  energy  of  the 
rthquake  was  manifested  along  the  Missouri  Eivor  from  Yankton  to  Sioux 
fty,  at  11:30  a.  m.,  and  along  the  Platte  River,  from  Columbus  to  Omaha, 

11:40.    The  principal  shock  reached  the  eastern,  southern  and  western 
»its  about  11:50.    From  these  data  follows  a  velocity  of  transmission  of 
lly  ()00  miles  per  hour. 
Judge  Holmes  submitte<l  his  annual  report,  showing  on  the  list  of  ex- 

anges  with  the  Academy  221  foreign  publications,  and  100  emanating 
3m  various  societies  within  the  United  States. 

The  Librarian  made  his  report,  in  which  a  condition  of  affairs  not  alto- 
"ther  creditable  to  the  society  was  set  forth.  There  were  2,G7G  volumes 
.d  4,100  pamphlets  catalogued,  but  they  were  in  bad  condition  generally, 

d  deserved  the  attention  of  the  Academy. 

Dr.  Enno  Sander,  Treasurer,  reported  expenditures  during  the  year 
counting  to  $0»)8,  witli  receipts  falling  short  of  this  amount.  He  took  the 
casion  to  refer  to  dilatory  members  whoso  dues  were  unpaid. 

The  Board  of  Curators  and  Committee  on  Library  submitted  brief 
ports. 

President  Riley  read  his  annual  report,  which  was  a  comprehensive  and 
teresting  document,  setting  forth  the  progress  of  the  society  through  a 
ifiod  of  twenty.two  years,  the  hardships  that  had  been  met  and  overcome, 
id  the  obstacles  that  still  stood  in  the  way  of  the  permanent  success  of  the 
cademy.  There  were  110  members  on  the  rolls  of  the  Academy,  twenty- 
ur  of  whom  had  been  elected  during  the  past  year.  In  addition  to  these 
kcre  were  14.'^  corresponding  members. 

The  Academy  then  proceeded  to  the  election  of  officers  for  the  ensuing 
sar.  Mr.  Pulsifer  nominated  Dr.  George  Englemann,  and  Judge  Holmes 
rof.  Kiley.  The  latter  gentleman  stated  that  he  had  occupied  the  chair 
*  presiding  oflicer  for  two  years,  and  believed,  under  the  rules  a  re-election 
as  not  permissible.  At  all  events  he  would  decline.  Dr.  Eogelmann  was 
ected  president  without  opposition,  the  Jlecording  Secretary  casting  the 
Die  of  the  Academy. 

The  other  officers  elected  were  at  follows:  1st  Vice  Prchident,  Prof, 
iley;  2d  Vice  President,  Silas  Bent;  Treasurer,  Dr.  Enno  Sander;  Corre- 
londing  Secretary,  Judge  Holmes,  Recording  Secretary,  Prof.  Nipher; 
ibrarian,  Prof.  E.  M.  Crunden  ;  Board  of  Curators,  Dr.  G.  J.  EngelmaDQ, 
r.  Hambach,  and  Mr.  Hilder. 

Mr.  John  GoodiD  was  chosen  an  associate  mem\iGY  o\  k^t^^^wj. 


KANSAS  WEATHER 


METEOR0L( 


KANSAS  WEATHER  REPORT,  D 
Br  Pl*OP,  &NO|| 

Station — LawrL^nee,  Kansas,  corner  of  Teiiw 
elevaliari  t>r  baromoler  and  the  thermomett^r  875 
fourteen  ftH?t  abwvv  the  ground  ;  anemometer 
105  leot  abovii  grijunil* 


The  moutli  was  remarkalik!  for  lU  hijj 

Mean  temperature  44*. 4^^*  whieh  is  5°. 20 
above  the  December  average  of  the  m 
warmest  December  on  our  reeord  was  in  1875» 
*3o.    Thert!  were  only  two  days  whose  mean  fef 
in  December,  1S7G,  there  were  24  such  dayn.  T 

oil  the  12tU  ;  the  lowest  wat*  10^,  on  the  I 
Mean  at  7  a,  m,,  3^*^,7^  ;  at  2  p.  m  ,  51 ''.22  ;  u\ 
Rain  and  melted  «iiow,  2.21  ineheiSt  whie 
cumber  average.    Kitlier  ruin  or  mmw  fell  on 
snow  was  only  half  an  inch,  wliieh  fell  on  tbi 
r  I  es  on  i  1 1  e  5 1 h .    T  li  e r e  w e re  t w f >  I  h  m j d e r  h cv 
The  total  rainfill  lor  the  year  1877  hai*  been  4L 

Mean  eloudiness,  58.17  per  eotit  of  the  sky 
cent,  eloudier  than  iisnnL  Number  of  elear  da; 
balf  eloar,  5;  cloudy,  14  (entirely  elomly,  J^J^ 
cloudy  days  in  suc^o&sion.    Mean  eloudineaa  al 

in.,  5f^.03  per  cent.;  at  d  p.  m-,  50,G4  per  eoni 

Wind^S.  W.,  8:i  times,  K  W.,  24  limen; 
N.,  8  times  ;  S.  3  iimm  ;  K.,  twice ;  W.,  oucil  j 
tanec  traveled  by  the  wind  wm  10,^583  milejj 
veloeity  of  ?AM  rarles,  and  a  to  can  hourly  velucit 
est  veloeUy  \vm  45  mile^i  an  hour  on  the  29th 

Mean  hei^^ht  of  barometer^  20Jf*l  inches;  nt 
29-1  (>7  in,;  at  9  p.  m,,  20JfMj  iu.-  maximum,  2t*. 
mtim*  28.591)  In.,  on  the  kh  ;  monthly  range,  O.!)] 

Relative  humidity — Mean  for  the  month,  74; 
IB,,  613;  at  U  p,  m.,  78  a  Greatest  lOO,  on  sovc 
2  p,  m.,  on  the  2d.    There  was  no  for^*  ^ 

The  follow "v^  a  ttj-^Y  i\i  ^du^^TcU^.^^ 
direction  andvelouViy  i>l  ^i't  ^^^W^ 
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MISSOURI  METEOROLOGY  FOR  DECEMBER,  1877. 

'      by  pkof.  francis  e.  nipiier. 

Missouri  Weather  Service,  ) 
Central  Station,  January  4th,  1878.  j 

The  December  jii8t  paf*t  was  remarkable  for  its  abnormal  temperature. 
3  mean  at  the  Central  Station  being  45.G°,  which  is  12.4°  above  normal, 
I  2.7°  above  the  normal  Is'ovember.  At  Lexington,  a  moan  of  43.8°  is 
orted. 

At  Troy,  (Dec.  7).  seeds  of  awters,  hemp,  mustard,  etc.,  were  observed 
minating  in  open  ground,  as  in  April, 

At  Lexington  and  Clintcn,  rose,  peacVi,  V\\at  ixu^  ovW\i>x^^Ns^x^N^^^'^s^^^ 


itrg,  and  at  the  latler  place.  Mtrawberrios  wero  reporU*d  in  blooou  At 
in^ton,  the  cggft  af  the  '*fly*'  were  hatohhi^r  m  larg'e  inimbt*r»  io  llie  wb 
fieldfi— (24lhV    A  rainbow  wiii*  seen  at  Clinton  at  4  i*  m.  on  (btl^d^ifti 
half  an  liour  lator  at  Bt.  Loulf*.    Lightning  nt  Poplar  Bluff,  24tb.  M  % 
Lonm,  cartli'WurmH  came  to  the  surface  in  inimc*tisc  numbers  on  the 
liuil  i'mgH  wi^re  hc-tird      the  isth  at  Lexington  uiid  Sl  Charles 

The  rainfall  at  St.  LoniB  was  S*2I  ineboB,  a  Blijfht  oxeMU  o%"er  the  fiormil 
which  IS  :JJJH.    In  the  Slate,  the  rainfiUl  wan  least  fo  the  northwest;  beJQ: 
at  C^>^nin^^  IJIS  ut  Hopkinw,  1ml  inureasiii^  regularly  towards  tb 
f»outhcawt,  beiri^'  Lr»8  at  Pba^^htjt  Hill,  2.i0  at  Clinton,  4.05  at  Irontoa.Mi 
4.65  ut  Puplar  Bhitf. 

At  the  Central  Stathin,  the  highest  temperatare  reached  was  tJfl®  m  thi 
12th,  the  lowt'wt  \vm  IB^  on  the  2d.  (At  Lcxini^tdn  the  maximuiii  and  mini- 
mum  wt^re  HT*^  and  15^), 

The  k>lal  rnn  of  the  wind  for  the  mouth  was  1,742  inile^,  an  avi^ra^eoi 
250  miles  per  daj.  The  hi^^hest  daily  run  wuh  4115  miles,  on  the  Stub  ;  till 
lowest  was  117  miles*,  on  tht^  Hth, 

Watshinjsclon  UntVereity,  St.  Louis* 


ASTRONOMICAL  NOTES  FOR  JANUARY,' 


nr  FROF.  C.  W.  1»R1TCHETT,  »LAftnOW,  MO, 

Vkni  k— In  the  tcli>senpe.  Venue  is  now  a  ^iiarp  and  beautrful  ere^-itnt, 
eloftely  resemblintj^  the  Moon  seen  in  twilight  when  fodr  days  old.  AJ lOg 
tho  inner  o^'^a  of  th«  ereieent  are  inimerous  irregularly  shaped  nolche*, 
whieh  plainly  revea!  the  ineriniilitie**  of  her  fmrfaee.  Thotigh  her  illuai* 
naled  i^urlm-e  eon**tanlly  tliminishiftfj^  i^he  will  c«Jiitinac  to  grow  bri§kf0 
to  Hi*,  till  Jannary  10.  This  boeau*io  her  dtAinnre  from  m  ia  conBtatitIf 
diminishing*  Alter  this  date  whe  will  diminish  in  brlghtne*»!§  till  Fehraarjj 
20,  when  she  wntl  be  in  in fu'r tor  Coirj unction,  and  coii**etjijeiitly  irtfi>fWet 
lis.  Soon  after  thit*  latter  date,  **hL^  will  reappear  in  advance  of  the  Siej 
as  ihe  Alorning  Stan 

AIaes. — Man*  is  tniw  near  the  Meridian  at  @un-set,  and  appears  woadc 
iully  eliorn  of  his  re*!ent  glorre**,    Mierometer  meaeiuvjs  of  hi**  diameleP' 
both  fnnn  east  to  weat  and  from  north  to  aoiith,  maile  here  about  Sept.  U 
giivo  about  25.5''  of  are.    His  diametera  have  now  falien  to  8*5'%  fihowin 
that  ho  ip       limew  as  far  from  ns  now  as  he  was  at  opposition.  Sept  J 
Still  he  is  a  eon^picuoug  objoei  in  the  sonthwej^t  sky,  iu  tht»  early  hoaf«( 
the  Tif^hL    In  the  tolescopei  he  atill  ^hows  the  vast  aecnmtilationfi  of  saow^ 
and  tee  nt*nr  his  soiitli  pole*    Also  the  outlines  of  his  seas  and  oontitiofil* 
are  still  vi^ildo.    But  the  change  ie         from  tho  splcMidid  vlewa  he  g&re 
lis  in  August  and  September,    His  opposition  for  1877,  will  henecfartJi  W 
mmcraik  in  the  Wslory     XgiUoi^^^am^ ,  \-  ^^^^       fx%x        ivlm  siitdht«s 
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/ere  revealed.  2.  His  physical  markings  have  been  accurately  delineated 
t  numerous  observatories.  3.  His  relative  niafes  is  now  known.  4.  Ob- 
OT-vations  on  his  position  relative  to  fixed  stars,  will  have  an  important 
»e&ring  in  the  final  value  adopted  for  the  Solar  Parallax.  A  number  of 
.rawings  showing  the  physical  markings  of  Mars,  were  made  at  this  obser- 
atory.  Made  at  different  hours  of  the  night,  they  differ  much  among^^ 
liemselves,  as  successive  parts  of  the  planet  were  turned  towards  us.  Some 
»£  these  closely  resemble  the  drawings  of  Mr.  Lockyer,  made  for  the  oppo- 
ition  of  1862. 

Saturn. — In  early  twilight,  Saturn  is  now  seen  in  the  south  west  sky, 
ibout  30°  west  of  Mars,  on  the  Ecliptic.  Thii  northern  surface  of  his  rings 
8  Btill  visible  in  large  telescopes— the  Earth  being  elevated  only  2°+30' 
ibove  the  pUne  of  the  rings.  But  an  unpracticcd  observer  would  only 
lOte  a  sharp  straight  line  extending  across  the  ball  to  the  distance  of  18" 
>a8t  and  west.  On  F'ebruary  G,  even  this  sharp  line  will  disappear,  since 
*he  Earth  will  then  be  situated  exactly  in  the  plane  of  the  ringn.  This  dis- 
ippearance  will  last  till  March  1,  when  the  Earth  will  have  crossed  the 
3lanc  of  the  rings,  and  will  have  attained  an  elevation  of  less  than  1'  on 
ihe  south  side.  This  disappearance  and  rea|)poarance  of  Saturn's  rings, 
occurs  every  14 J  years.  During  next  year  the  rings  will  begin  gradually 
to  open  again  ;  but  several  years  must  elapse  before  the  rings  will  so  open 
as  to  present,  even  in  powerful  telescopes,  their  distinct  and  magnificent 
phases.  The  satellites  of  this  planet  still  present  a  splendid  retinue,  and 
their  conjunctions  with  the  ends  of  the  ring  and  the  edge  of  the  \k\\\,  have 
1>een  closely  observed  at  the  Morrison  Observatory,  for  the  last  two  years. 
TThe  observations  may  be  seen  in  astronomical  journals. 

The  Constellations. — About  10  o'clock,  Orion  is  just  east  of  the  meri- 
jridian  to  the  south.  Farther  north  the  Pleiades  and  ll^-ades  have  crossed 
it.  Auriga,  with  the  glorious  star  Capella,  is  nearing  the  zenith.  North- 
i«rard  is  Perseus  in  the  variable  Algol,  and  in  the  northwest  Cassiopeia  on 
her  royal  seat."  There  is  just  then  a  marshalling  of  the  'hosts  of 
Heaven,"  which  is  excelled  at  no  other  hour  of  the  year.  Under  the  open 
canopy  in  such  an  hour  even  the  naked-eye  observer  may  well  exclaim, 
*' How  marvelous  are  thy  works,  O  Lord,  Almighty."  liut  ton-ad  those 
works  as  revealed  in  a  powerful  telescope,  turned  on  such  objects  h**  Siriua 
with  his  faint  companion — the  Nebula  in  Orion — the  triple  star  Androme- 
da, or  the  dual  clusters  in  Perseus,  like  diadems  on  the  brow  of  night," 
is  eurely  a  privilege  not  lightly  to  be  thrown  away. 

Morrison  Observatory,  January,  187vS. 


A  GoiDi  TO  THE  DETiaMi?fAT[0KOF  HocKs:  BeiDgaD  itilroUucitofi  laLitiiiS 
Ogy.    Bv  Kdouabi^  Jannkttaz,  I)fx*U'ur  cb  i*ciencc?g.     TrnnslnWd  frumilit 
Freoch  W  Gm  W,  iMympton,  C\  E.,  A.  M.        A.  Van  K-»strnnd,  Fub 
HsIrt,  Nt^vr  York.    For  sale  hy  UtiXU  FoMier  k  C*k    Price  $1 
Tbit*  i&  iiduodaeimo  volumu  of  Itj5  im;ft\Hjnton<lL'ci  by  the  t  r*nsljilfir,i46 
is  Professor  of  Phj^iioal  Bmenr*©  in  the  Pglj  teehnic  Inetitute,  BrooklTn, 5. 

HF  a  tfe!*iral>lo  i*iippletin*T»t  to  the  ordiiiury  AcadeiDie  course  of 
and  an  cai^y  introdaitiun  to  tbe  larger  treation  on  LtthoJo^y* 
will  aecomplit^h  ihmo  objeetti  depends  1argQl3-  upon  the  ^dvattcemeal  t&i4i 
bofort^hsind  by  the  student  in  cry^tallofirnipby  and  microgcripy,  npon  wbluhv 
^omo  exbjut  the  detorniiiiution  of  rockt*  jit  taijglit  in  tht^  work  dept^ud*- 
Mowever,  in  moftt  ret*|>eetiK,  it  is  plainly  writleii,  and  well  adapted  to 
wanU  not  only  of  tbe  elanH  for  wliorii  it  was  prepared,  but  also  forprictidl 
workers  in  tbe  field. 

Tbe  introdufTtion  i**  a  efmci^e  de^cripliou  of  roekj?,  dividt^d  into  Cryaui^ 
line»  Sedimentary  and  Kruplive,  tbcir  origin,  fbruiuti«n  conf>tilution  isd 
modifietitioiH. 

Part  L  IS  dovoted  to  iht*  prineipal  pliysical  and  chemiea]  propertlef  (i( 
tlio  mineriil  f*pecie«  whiLdi  t"tjmpot*e  tbe  roekd,  siieh  as  Ft*  Id  spars  nud 
niineraL^  allied  Lo  tbem  :  Lbe  Miens,  tbe  Clib/rites  or  ta lcci.se  Micass ;  TaIi  w^ 
Steatite:  Am phiboieii,  a&  Ilnrnblcndc,  ete*;  Pyroxenes;  Mineral  spceie^i  ticct- 
sioaiilly  appetiring  as  essential  elementi*  of  rueks,  like  Topnz,  Tountialiae. 
Oarnei,  ete. 

Part  IL  in  devoted  lo  a  description  nf  rockjs  and  the  mineral**  which  com- 
pose them,  un^l  con^nist**  of  a  more  minute  exumination  of  the  Bani«!  cliM 
or  flpeeics  njiined  above  with  their  domiuating^  and  essentia!  tdements  md 
thisir  occe*ifeor3*  and  acciduntul  elcmenl©, 

Jn  Part  ML,  tbe  Jiutbor  fir&t  presents- tbe  prominent  clj;ir;Mii  ri-Lk> 
.rofiks  wbiuli  enable  the  studuut  tu  refer  any  iipecimen  nndrr  con^idcratiM 
ftt  once  to  a  certain  group,  and  niter  that  gives  Uio  tu«!thod  fif  del«rtnia£&| 
lU  precise  order  and  name. 

Part  JV  i^  tran^iiatid  Irom  the  elementary  course  nf  applied  geolojirby 
M,  Btanii^taug  Meunier,  tind  gives  the  Dichotomic  tablo  for  drlrrmiainf 
rocks. 

A«  an  illufiitration  of  the  manner  adopted  by  the  author,  wc  reprint  part 
of  tbo  chapter  descriptive  of  Metallic  Eoeke  in  Part  IL 

srLPinniis  and  siTunio  AR^Ksij^Ei*, 

Heated  on  cbarcfMil  with  carbonate  ot  suda*  tbey  3Meld  ntpydtf 
which  L hick cni*  lead  paper  nr  silver  foil.  Heated  in  the  ua  ,  ,  -  flame, 
they  yield  sulphurous  acidrt. 
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Galena. — Lead  Bulphido  (Pb  S).     Dominnnt  forms  :  cub€,  of  tabodron, 
ind  a  comliinaiioo  of  ilieftti  two  ;  ^Kimrtimes  tlio  facets  of  u  rombododecuhe* 
7n,    It  has  three  rt'ctuiij^ular  elcuvajf(es ;  ii  metallic  lustm    Culor:  ^toel 
ray;  powder:  ;<rayiBij  black.    It  is  easily  luseil.    Heated  on  eharcoal  it 
pvvM  a  l^^ad  globulo  and  yidlow  cuutitig.    \Vith  PotaBsic^  biisiiljilinle  ityield* 
lulphurotted  Hydrogen. 

Varities;  Luuiiii'ated ;  foHated  ;  grannlar;  r  ompaet 


TniE  GEOLoaiCAL  Bkcord  roFi  IST'k  An  ufx-miut  of  works  on  Geology, 
Mineralogy  and  PulRHni lolo^y,  publtHhcd  during  the  year;  ciiited  by 
William  VVhiiakcr,  A,,  F.  8.^  of  the  Geological  survey  of  England. 
Londoa  : 

TliiB  Is  n  valitaldc  work  tt(  443  pages,  of-tavo,  for  tht?  ufs^e  of  htudenta 
lod  invcMtigatortSj  ai^  it  contnins  an  aeeoant  of  all  that  has  been  pabli&bed 
lurlog  the  year  on  Geology,  Mmeriilogy  and  Falaeantology.    It  gives  tli 
ftame  of  the  author,  the  titie  of  tlio  book  or  jmper,  where  and  when  pul- 
|t8bi*d^  and  in  most  cases  a  niiort  abstract  of  Lheir  eonlentw,  Theauihor^ 
lamos  are  arranged  alfihabelicatly  under  the  different  divtsiona  of  The 
^British  lilies,  Europe,  Amcrka,  Ahia,  Africa,  etc.;  this,  with  a  very  full 
ifid^x,  adds  much  to  its  convenience  an  a  work  id  reJcrenee. 

The  cost  of  publishing  this  work  is  partially  defrayed  by  a  grant  from 
\ihQ  British  Association,  Init  yet  the  publish  era  fuel  the  need  of  additional 
itids  for  the  purpose  of  diatributing  it  still  more  wid^aly. 

Asa  work  of  reference  for  Geologiatf^,  Mineralogists  Paiaiont*dogiiiti?»  it 
^mnfit  necessarily  be  very  valuable,  and  i^bould  be  in  every  public  library. 


ABOCJK0  THE  World,  By  E.  K.  Hendrixj  A,  M.,  with  an  Introduction  by 
Bev.  Binhop  Marvin  r  pp.  5^8,  12mo.  Nashville:  A.  Jtedford ;  St, 
Louis  I  L.  D.  Dameron  ;  18TB-    For  sale  by  Matt*  Foiter  k  Co., 

This  \n  a  Mtsaouri  book,  witten  by  a  Glasgow  minister,  who  mado  a  trip 
around  the  world  in  187G  and  1877,  for  the  general  purpose  of  sight-aeeing, 
and  for  the  t^pecial  purpose  of  examining  for  himself  into  the  missionarj 
work  going  on  in  foreign  lands.  Mr.  flendrlx  is  eodoreed  by  the  late 
Bishop  Marvin,  of  St.  Louis,  as  *«a  iirst  rate  traveler,  thorougbgoing, 
painstaking,  energetic^  readily  adjusting  himself  to  new  situations^  and  with 
a  quick  eye  for  new  and  striking  facts,  as  well  as  that  hearty  interest  in  all 
human  affairs  which  keep**  him  fully  awake  to  all  importunt  events,  and 
puts  his  powers  of  obworvation  at  their  best." 

Upon  looking  over  this  book  w©  find  it  written  in  a  sprightly  and  viva- 
ciona  manner,  at  the  same  lime  giving  descriptions  of  nieii  and  things  ob- 
served in  an  accurate  and  attractive  style.  The  author  simply  asks  for  ih& 
work  a  place  in  every  Sabbath  school  library  of  the  church,  but  il  is  enti- 
tled to  a  more  prominent  place  than  that,  and  will  undoubtedly  find  it 

Starting  at  Kansas  Cityi  October  18,  1876,  ho  describes  his  rapid  conrs& 
across  the  plains,  the  mountains^  and  the  Pacific  ocean,  arriving  io  Yoko- 
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hama  B^cerabcr  l»t-  Burin;^       next  nine  ma 
poiiit^  of  in  unrest  in  jAfmu,  t'hioa,  iFMlia.  th^  < 
Itttly,  Switzerland,  Gorirmuy.  Franc*/  and 
Au*^uf*l  17.  1^77. 

There  iH  nothing  profound  in  tbcs  work,  ar; 
to  ih^  scliolar,  but  for  f^inUj  reading  il  is  as  i 
any  uf  the  kind  lutuly  put  forth, 

Bcln^  a  strictly  wcHlern  hook,  iind  wril  tcn  b 
iar  pasior  of  tlie  Methotliiii  ehurrh,  it  wiM  tmtl 


EDITORIAL  N( 


DtTiuNti  lie  h(ilidn|»  we  uinih  %  llvirg  trip  j  usudljr  ini 
-out  the  iC^iJiM^iA  Farillc  RjiUwwv  jim  farm  Man-  A  jmper 
baltAn*  tkttd  whiJc  there  *i?iEecI,  uikI  t  the  read  l>y  Ctil  ! 
friend  If  j^nidnnc*?  of  Mn  fitnnlon,  nf  tlie  Adtinii^  At*iideuiT  j  o 
Houne,  tlu*  Slaie  Agritniluiml  OUe'it^e.  Cn-  Broadht'iid  fi 
rortimit'c^ly  fru:  us,  w^e  fuu«d  ntineof  the  FbcuI'  I  Alnrtlfrldt,  of 
ly  of  the  Cuileg^*  ul  botm%  hui  w^re  we  1  repaid  ,  After  which  I 
for  our  vMi  lifter  all  We  were  prcttlymir-  rare  collectioi 
tiriaeil  »l  the  extent  an  weli  Ha  the  I'xreUenl  i  hiiu  from 
I  iiHty  of  ihe  mesn*  of  tenchinij  the  vmiih  ol| 
Kn:iifn4  llie  various  lirnnchett  tbuij;;ht  netx*®* ,  "^"^ 
«Mj  in  thnt  Irljeral  Stute  ft>r  the  eduL^iitin  of'  Kfitde  of  thf 
its  workiii](?  i'lar;**,  Filt  h  cabinet  mnkm^^  the  I 
manurncture  uf  ngrioijili^iml  itti|iJ('nierilrt,  le!e- 1  txtfemelj 
gr*|diin|r,  priatitiif,  t>*"'^c»iCHl  pretdfg/  ^nd  *^ P*^! 
chetiiistfT,  niiisk  imd  newing.  The  chemictl  j  "^^^i^'^r* 
dejmrrment  under  Fruf.  Kedxie,  is  one  of  the  |  ^JT^l  l*rge 
trjo#t  ctmi|ikte  iind  bewt  adupied  to  the  jmrposj*  j 
we  have  tfver  teen,  U[Mm  vi3itin|f  the  uflice  i  an* 
of  the*  MuiftriafiM,  whit'b  h  e<littd  by  i^rof*  ^tfot  in  thi«  nt] 
Aiidersoni  we  finmd  venil  of  tfie  ntudentB '  pf^f,  Prltc'h< 
biwHy  engaged  in  setlinR  type,  und  the  qtiahty  juinsiunce 
of  the  work  iLntie  hy  ihtui  h  niiHicient  eridence  '  ihuU  publ: 
that  they  are  in  ibe  hjindK  iif  gif>(;>d  and  ftiiEhrul  tranoTiier 
iuMrntH*>rH  in  ih  is  d-^iiariinent  a**  weJl  bi^  all  ihf&  \  fine  ill 
olhen*,    Kunfifui  hirs  reiiion  tc»  be  prouil  of  lU  ^liU  tli 

publh"  »chuf>!rt,  fjf  all  ^radettf  from  the  Univet-  verfliiy. 
(tity  down  to  tiw  DiwirrcC  ftt*!iDols  uwi»y  out  OQ 
Uie  hordefH  ettrei 

ginf  er»  thit  O 

Thr  KAmxn  City  Ac?ad£my  of  Soiekck  ;  pletely  in  nil 
wilihoid  itH  regviVaf  m<mt\i\y  f«?*^i^n  xV'iX^xSX^tTOsxk^ 
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nj  Lopnyrstphlciil  erglne^rji,  and  !b 
ut  to  rtceive  ihe  fiecond  iiirttalraent  of 
du«  him. 


txi  t  February  )  number  wUl  complete 
voiunnf  of  the  Review,  and  it  ttsny  mi 
to  call  allefition  to  tbe  facl  lhni  unite 
!f  of  lbt>8e  who  Imve  received  it  regii- 
ing  ihc  yemfi  are  yet  in  arrtarB. 


TK  the  pn»t  ie»v  ddyw  a  Mining  nnd 
Ixc hangs  lm«  f>rga justed  in  ibiw 

ich  will  Boon  be  foUowed  hy  b melting 
ing  workrt  and,  it  ii*  not  al  all  imi>roba- 
branch  of  the  United  Slatea  mint  witb- 


of  Btareh  particlen  floallniE  In  tbe  «ir  of  the 
rtiom  wbertf  the  ejcploaion  tK^curred*  Sutb  tg- 
nilton  of  the  finely  powdefcd  duat  in  coal 
luine^  is  gencraliy  recogm^pd  as  one  »iilficierit 
CMii^e  of  violent  ex|>ltj*ionpioc«THrrii)g  th«re,  and 
have  all  ttiin^itt  d  the  tMime  ihing  on  h 
Huialki*  fkcjilQ  when  throwing  a  manntity  of  coal 
liu^t  intu  .1  hoi  tire  jil  our  own  boni'  e*i  al«o,  in 
the  in u II u fact n re  of  Muge  lijiliLrWng  in  theair*** 
iiy  the  burning  of  lycfrjxKUjui  and  uthvr  tineljr 
pow<kr«d  aubflt«noes* 

NOTICES  OF  PUBLJCATIOWS  RECEIVED. 


Stsits  delivered  hia  Ihird  lec'ure  up- 
rion  b«fiire  the  L-^aven worth  Ai-ade- 
Science,  Jrtnuury  tin),  and  from  his 
urn  Imputation  for  ability  and  w;k>ntif- 
im«nU  aa  well  aw  from  ibe  newnjjuppr 
of  ihemf  there  is  no  doubt  ibat  they 

ifit«reitii»g  and  irwtructiTe. 

foung  men  of  the  HiaH  Bcbool  and 
iQOlai^  have  recently  atarted  an  attrao* 
\m  periodical  ealkd  the  Phiiomaihcnn, 
I  kept  up  with  the  £am«  ability  man* 
n  the  firnt  number,  will  pri>ve  an  in- 
g  aikd  benetieial  work. 


ball  publkh  in  oar  ne^Et  nomber  an  ez* 
ft  article  on  the  «ul>ject  of  Mrtem**  by 
roadb«ad,  which  will  be  ilhiatrated  with 

Etrom  pbotognipliK  of  some  of  the 
tatmi  intirei^ltng  which  have  fallen 
(oiiri. 


bii  writing,  Jiinmiry  I2lh,  tb€  weather 
a  and  pient^mt.  No  ice  ji^t  b«en 
rd  *iid  cattle  and  other  live  atock  have 
ed  to  grasce  in  the  open  pa^turf »,  while 
»w  days  Bince  the  fruit  treeB  were  bud- 
rth}  «tucb  annuak  an  Morojng  Glones 
»routing»  ftnd  (be  Snap  Dragoni^  of  ladi 
ert  yet  green  in  tlie  flower  bedn. 


ex  use  of  ibe  late  diitaatrou^  exptoiidon 
candy  mannfactory  la  New  York,  haa 
'be  to  matjy  ejtplanatory  theories.  The 
itiariietory  neeiUii  lo  u;^  to  be  that  whl^b 
tea  it  to  ilieftidcJen  j^nftion  of  tbecloud 


Kiuce  our  lust  )ma^  we  have  added  to  oiu 
eschange  li:*t  ibe  JotJBNALnr  thk  Fii\?rKLiEi 
Iii!?TrTijTE,  [mh\  Hhed  by  that  hrjdy  at  Phila- 
delphia Tbij^  in  one  of  the  oldest  Scientific 
(>er  o^ili^lt  pnhlishi'd  in  the  Uoiter]  Htattsfl,  and 
hacf  always  maintaitied  a  hi^h  atatiding  ttinoDg 
aynjh  workii.   ^  per  annum. 

tUrr.  HowaATE  of  the  U.  S  S\^!  Sendee 
hm  favored  ua  witha  copy  of  a  pamphlet  re- 
LNjntly  publi«beti  bj  him  upon  Pohr  V&ttmim- 
itoHf  which  i«  deRcHptive  ol  the  ohjema  uid 
purpos^eii  a  well  as  the  actual  trannadiooB  of 
the  rreliniinary  Arctic  eipcdiii on  of  l^*77.  We 
ithall  niake  nac  of  the  iofurmation  furniahed 
in  our  next. 

The  January  numljeri*  of  the  varion*  8ci- 
entttic  magaftneB  bave  eonte  to  hand  with  »l 
If'rtst  their  nsual  promptnesi»|  ftonie  relAinin^ 
tlteir  former  well  known  extercialBp  and  spme 
coniidtrably  improved  in  appearances  ttU, 
buvc%'cr,  l^lly  maintaining  tht.'ir  istmidardaof 
excellence  i 

Tub  PoPULAn  Sciknck  MoiMTHJ-vJrotn  which 
we  reprint  a  very  intore^slng  ediiofial  mo  *'8un 
Spots  and  their  EflTects"  HaR  a  ninst  attractive 
table  of  contentB,  and  U  well  worth  to  any 
reader  the  five  doUani  per  anntim  that  it  co»la, 
pQPULAK  '  StifiKcK  MoKTULV— Suit  Lit- 
MIS HT— published  by  the  t^ame  enterjiriidtig 
house,  D,  Appleioti  A  Co  »  New  York,  preaent^ 
monthly  the  choi  ceat  **electioivfl  frinn  I  he  bee& 
European  Mfientttic  journala.  Price  $3.00  per 
annum. 

TifE  North  Amkhk  ak  Rfcritcw,  now  in 
ita  C:M  year,  VV-^v^sdss^i  ^Chasi. 

^  alm^i*^  a\\7  tkVWt  v^tvo^  iA  ^ 


EPiTOBfAL  mJES, 


tame  Um«f  Ibul  it  hitfr  \mK  qoij^  uf  the  tclioUHj 
Ability  which  bat  ttUnyn  niftrkiril  ifR  ftrttdeft. 
Itp  pr^MMit  I  Jitor^  A  nan  ThoniHyke  Rk**,  ^vi- 
de oily  ifitemli*  to  ^^^^^y  up  ^'^  (1>^  limef^ 
ill  €vt?rjr  re^jiecl*    Price  So.CMi  jief  utiDtitu 

ii  fine  of  lho*e  nubflianiUI*  reliable  j'Hirnnls 
tliiit  t5i*|jrriie^ni  &iid  niJir|n¥fliiJticUrii*  mmi 
being  fitrktly  ICLhuit  iil  ind         t^e^  ifci 
pnr«tj  meutifiu  aw aiiv Thing  ptUj^inbiKl  lodthftr 

being  \k  tmitlniiiitJ<jn  uf  »bjtt  ^ua  »o  Jurtg 
known  iM  Siliinittn's  JtJurn»L  It  is  miw  ntndj 
Biity  yeors  old(  und  proWbly  more  wideEy 
knoivD  ihnJMghout  llie  seientiiic  world  thati 
Sivy  Pirallnr  pubHcaibm  h\  the  Ul;! ted  Sutta 
Price         per  linmno. 

weekly,  dtvot*^  to  minir  nietaUurc^y  and 
enj^liit-erin^.  It,  is  nbly  edited  Prnfeaiwr* 
lUitbwel]  And  RnymoDdr  and  tbe  only  ^\mu 
«rii  «deritific  journiil  which  gives  iny  promi- 
nence lo  wesLilern  nuniiig  miit^crr*;  confe- 
quently  it  \b  a  favorite  throughout  the  weit 
uid  on  the  Pacific  coaHt.   $5  00  per  annum. 

Tbb  AMEBit'13*  Natitralist^  devoied  to 
tlie  nalur^l  flciencea  in  their  wtdett  ^er  ^se,  ie 
Alto  one  of  the  atandard  authoriitcd  on  alt 
touches  of  Natural  Hia^tory,  and  has  a  corpe 
of  contributors  unRurpnwed  for  ability  and 
icientiiie  attain luf^rila*  W«  have  frequently, 
duriBfe  the  ptH^it  ye»r,  availed  ourBelvei  of  itM 
colnmnB  for  artic1e«  for  ibe  Kevijsw.  The 
office  rif  pnb!icjition  haa  been  changed  to  Phil 
!wie}pUia,.l>eginning  with  the  pre^nt  number. 
Price  $4  tH)  per  annum 

Boarroir  Journal  of  Ckemis^try.  Vol  12, 
No.  7,  eiliied  by  Prof.  J.  E.  Vichols,  M,  D„ 
And  Wm.  J«  Eolfe^  A.  M.,  1%  desf^ rvedlj  one  t>l 
the  moHt  popular  perit>dicalfl  published  in  the 
country,  both  from  iis  low  i?ubicription  price 
(fl.O'ij  and  ibe  variely  and  value  of  it*  con- 
teati. 

SciENf  iFtt;  A  M£  Etc  AH,  Aa  wc  have  before 
&sBerlt-d  in  the*ie  eolumnii  ihe  Scieniijk  Am^i- 
mn  m  an  indiftpeuiUible  thing  lo  mechanics, 
A-!i»anpt,  enf^tneere^  and  to  alnioet  all  c lasses  of 
working  people,  whetUer  they  work  in  abop% 


admirably  illosirttled  hm^im  PHtt$3JI 
an  n  una. 

MtlllES»      HKTAXJt,    A»T>  AXl* 

JoiTRSiAi*,  J.  E.  W»#e    Ox,  Sl  Lf^ai 
weekly  jeurfia\  deiroced  to  Biifl*i, 
kjfgTt  chenii  iry,  itmniifactiife*  iwdiaiei, 
gineerrng,  railroiida  afid  marl 
wirli  ability,  anil  pr«»eQi->  n  t' 
p-aranci*.    To  tiMwe  %h 
western  riiir»ini{  nnd  lu-. 
will  be  found  v^rj  UAi^ful.    Price  ; 
annum. 

New  York  MEPrCAL  JoitxifjiTh 
Jamert  B.  Hunter,  D.  A  ,  puhliuMf 
App'etofi  A  Co*  It  fitAndf  bigbmmoi^l 
cnl  Jimrnalss  and  bus  on  i  ik  li-i  of  tmWk 
»ome  of  the  tiotfsi  and  mci«t  able  taeiiiciN 
t«rfl  of  tbe  whole  eonnl-y,  Prtee  ^  ftti 
num, 

ton  Amateur  SocIijIt.  Edit*^, 
Jr.,  and  ajsjociatcs  Dwoteii 
lo  Astronomy,    Ii  in  a  niodt^t  ; 
mantfeiits  a  good  deaj  of  *jtirj. 
ita  arUclea.    Fifty  ^nlM  |ier  Anuufu. 

The  Pkkf^olooical  Joitemal, 
60tb  volume,  prwuts  an  itoprcT^f 
ancf ,  at  the  eatne  tiioe  tlmt  it  haf  \ 
in  price  to     per  aoptim,  Ma«j 
tlclen  are  lo  be  found  in  iim  p«gm 

We  receive  t be  KaHwas  Farme^^ik^ 
iwr-*i  Mtmthltf  &tn\  ihe  Quintf 
whh  the  uimoat  reg^ul^iiy^  «,ud  caiit 
recommend  them  a^  mo«t  i«ad»bl% 
and  valuable  pertodiciiU  in  ihdj' rapediM 
partiuFnfs. 

Of  Ihe  literary  Joumaja  that  wp 
none  excel  Appleion'a  Jc*nma!  and  : 
Tab'e,  for  valuable  reading  matter,  »  - 
atorie«,  cntique*  or  editon&l  oomitteiifs  t 
cnrrent  topics. 

1h  addition  to  the  periodica *a  and  j 
aboTe  notii-ed^  we    have  received  «- 
otberSf  which  have  been  mud  are  *a 
corned  by  ui,  and  which  will  have  »ti 
hereafter 

As  remarked  in  our  laal  &iaiiiber»  w«  oaAr 
niah  any  one  of  the  above  named  joarotli  viA 
the  Review  at  much  leaa  than  ibt  ref<l' 


kboraloritra^  factoriea^  or  in  ibe  fie!  b.    It    |  price  of  ibe  two  ^paimtely. 
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OCCULTATION  OF  VENUS,  DECEMBER  S,  1877. 
BT  PROF.  C.  W.  PRITCHETT,  MOBBIBON  0B8KRVAT0BT. 

This  phenomenon  was  witnesBed  over  all  the  WeBtern  States,  partiem- 
irly  Dorth  of  the  parallel  of  38^.  To  the  astronoiner  it  is  gratifying  to 
mow  how  very  general  was  the  intereBt  taken  in  its  occarrence.  This  inter- 
•t  was  not  confined  to  the  educated,  but  was  shared  by  the  most  unlettered 
jkd  even  by  young  children.  HeBperus,  the  glorious  Evening  St&r,  which 
Wl  Eden 

•      *      •      Led  the  surrj  hosts,  and  brigbtMt  rode/' 

.as  in  all  ages  been  an  object  to  compel  the  attention  and  admiration  of 

peholders.    But  to  find  it  on  a  clear,  calm  evening,  first  in  close  proximity 

D  the  Moon,  and  next  suddenly  obscured  by  it,  as  if  blotted  out  of  Heaven, 

■irprises  those  unaccustomed  to  such  events,  and  powerfully  awakens  popular 

nterest  in  celestial  phenomena.    Yet  this  event  is  only  one  of  a  class. 

Cindred  phenomena  occur  almost  daily.     Though  unseen  in  America, 

^enus  herself  is  occulted  twice  during  the  year  1878 — January  6th  and 

^ngust  25.   Also  during  the  year  the  planet  Jupiter  will  be  occulted  ten 

incs,  Mars  twice,  and  Uranus  three  times.    The  Solar  Eclipses,  of  which 
1 
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two  occur  IE  1878,  are  but  oceuItatioBs  of  the  Su 
planet  Saturn  in  Augu«t  and  September,  1876,  j 
event.  Tb€!  immcrilon  atul  eraorfiion  of  the  ed^ 
hum  of  its  ring,  and  iho  appoantnco  ot  tb©  Mc 
between  the  ring  and  the  groat  ball,  were  obeier 
by  aatronomor«.  The  render  muy  find  an  actio u 
iervations  of  tbiR  m  Lullallon  aft  obeerTed  bj  Pro 

Astroiiomi»€he  Nafibrichten/*  No,  2107.  He 
oceuUation  of  Jupiit*r,  Jaimnry  2,  1857,  in  Monllijj 
alfto  of  the  ocelli  tat  inn  ot  Saturn,  May  !^th,  " 
XIX.    The  oecnltation  of  the  beautiful  planet  1 
observed  at  the  Morrison  Obaervatorj,  tila&gow,  M 

Moment  of  first  eontafl  or  tjcgintjinj^  tif  pjirlid  phmf,  l^^h 
Moment  of  inlentnl  i  iiiil&ci  or  beginning  t>f  iol»l  phnee,  IM 

The  external  contact  of  emersion  occurred  at  1^ 
planet  waa  mdrdg  emcraled  by  Ibo  MofHu  50}ii.fl 
one  planet  by  another  planet  than  the  Moon,  iai 
re  nee.  Such  wan  the  rice  ultai'ron  of  Mert:ury  bH 
The  ocfuliation  of  a  Jir^t  raagniluda  &tar  is  an  M 
m  intt^rcsting  as  that  uf  Venus,  Four  &nch  Fiara  li 
and  are  liable  lo  Hcrullation,  They  are  Ablebarun, 
tarc#4.  The  nccurate  ob^iervation  of  the  injmerhion 
determined  »inrn,  furnishes  to  the  astronomer  tht 
method  of  computing  diff^erencea  of  longitude.  In 
notation  of  the  precise  instant  of  appt^aranee  or 
utraoht  imjiortant^e.  This  notation  ia  made  by  th« 
mograpb^  and  i^  inHtantaneouSi  The  clock  or 
taincd  in  the  same  way  from  lueridian  Iransiilt^ 
error  of  per^^onai  ci[Ualion.  the  clock  cor  recti  oi] 
the  lit  part  of  a  piocood. 

With  these  preliminaneft,  1  ruturn  lo  the 
evening  at  tliif*  Observiaory  ^vm  as^  favurable 
cloudless,  uT»d  lemporaUirc  agreeable,  being  IM 
peri*ons  noted  by  wateli  the  tnomont  of  disappea 
phaKO  distinct ii^  eognijiable  by  the  unasbiyted  cyoj 
ihern  were  present  §t?veral  phases  of  very  great  fi 
'scribe  tliem,  uot  for  anstroiiomcr!*,  but  fur  the  yoj 
eat  people,  who  have  shown  so  much  interest  in 
of  the  phenomena^ as  they  appeared  in  the  field 
Bcope^  under  an  jiiJipUJying  power  of  250.  In 
are  *  n  verted— u  p  and  down — r i g h  t  an d  1  e ft — ^eas  t ) 
alt  exchange  plaues*    The  diagrams,  I  fiend  witK^ 
nhuw  the  phawea,  as  seeo  in  the  field  of  the  tel 
large  iuKtrumentj  with  oven  a  moderately  high 
portion  of  the  Moon's  snrfano  can  be  seen,  while 
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Hi  occupies  a  eonspkuous  furl  of  the  field,  there  uo  way  to  secttn 
juxt  optirat  fffectt  but  by  drawing  Veniifi  with  an  apparent  diameter  ft 
.ter  than  h  due*  Strictly,  the  lunar  diumeler  tihould  appear  73  timeii 
►tor  thun  liiut  rd'  Venuft-  TTcneo,  i  f  the  appiirent  dijinioLt-r  of  Von  us  be 
in  i  iticht  tho  apparent  diameter  of  Ihu  Moon  shmld  be  7  3  inidias, 
n  the  ftcalo  I  hiive  iid opted  in  the  dia^rurn^  eearccly  givos  tho  full  opti- 
iflfeet,  sin  CI?  tlio  p*M*fet*t  wemi' circle  of  VenuB,  with  itt*  diias/Jiiig  bri^^ljtnoflH, 
full  adviinced  in  iho  field,  while  only  a  small  segment  of  the  Moon 
d  be  admitted . 

lie  unas.u8ted  eye  could  readily  8C0,  beside  the  bright  crescent  of  tbti' 
m,  the  iliirk  portion  of  her  di^^c,  rendered  visible  by  tho  refieciion  of 
t  from  the  Karth.    This  feebly  lighted  surface,  exhibiting  whul  is  ealletl 
**aflhy  light,'*  {(a  lumUr^  eendre)  exists  in  Venus  just  lus  in  the  Moon, 
fit  iM  barely  diat-nguishable  on  very  clenr  everjinga,  in  powerful  tele- 
m    On  the  evening  of  iJeeeniber  B,  Venuts  wai*  only  three  dayg  from 
g^reateii^t  eastern  elongation,  and  hence  her  dbc  was  almost  perfectl^^ 
dcd  inlo  senii  (*ireles — one  hrillrnntly  lighted  by  the  Stin'8  direct  rays^^j 
other  entirely  dark—even  the    ashy  light"  fading  out  in  presence 
3laon*    For  half  an  hour,  to  the  unassisted  eye,  Tcnns  seemed  to  stand 
on  iht;  northeastern  limb  of  the  Moon,  ui\  the  very  border  of  "  ashy^ 
I,**    Some  grew^  weary  of  watching  it,  and  thus  raisj*e<i  I  ho  moment 
Eli^rsion,    At  5:20,  Glasgow  mean  time,  the  images  of  tho  Moon's  dark 
and  of  Venu?^  were  brought  into  the  field  oi  our  Clark  Refi-actor— the 
|bt  :^emi-eirile  of  Venuj*  being  turned  towards  the  Moon's  dai-k  Hnib, 
I  limbs  were  then  weparated  by  an  interval  of  three  or  four  minutes  of 
Tho  purity  of  the  air  showed  ihe  Moon  s  dark  limb  lo  great  advan- 
I— the  ^ky  beyond  apjiearing  irjtcnsel}*  black  in  contrast  with  the  ^*aahy 
i/*    The  border  wan  mtmt  dir*tinctly  mairked,  anri  I  patiently  watched 
'gradnul  approach  of  the  bright  and  a-^hy  dtses*.  with  linger  on  the  break- 
it  key,  so  as  to  note  on  the  Chromograph  the  moment  of  contact,  The 
wa**  rare  and  heautifuL    Even  the  brightest  fixed  Hlar  exhil>its  nomi/ 
s;  but  hero  tw*o  great  wpheres.  projei-tt^d       rlrr  luK,  were  rapidly  ap- 
IKihing  each  other. 

When  tiic  bright  limb  of  Venu*^  was  w  ilikiu  eight  ur  Wn  soeond*  nf  lijo 
Du  m  '*iiHhy  Jimb/'  a  phenomenon  occurred  which  ha?*  always  been  mnv^l 

aii^*fr<or  degree  in  the  transits  of  Venus  across  the  Sun  s  disc.  It  mar 
ird  some  indication  «*f  the  erfcnt  and  dm^it^  of  the  aimoH|ihere  (^f  Venm*, 
M'ftd  «>f  a  ahnrp,  drmiu  drfinf.d  contact  of  dises,  whieh  was  so  fully  prum- 
,a  border  of  wavering  light,  several  seconds  in  width,  seemed  to  pro* 
0  the  planet.  Tliis  irradiation  was  such  as  to  place  the  moment  of  «*X' 
lal  contact  in  doubt*  by  perhaps  second.  The  instant  noted  was 
.48ia.  15.52^,  GU  Hid.  time— corresponding  to  5A.  3ti>/i,  f>5j4t.  Gl,  mean 

^   This  time  must  he  taken  rather  as  the  instant  of  fii*sl  /ipprennbte 
ichmttit  on  the  bright  limh  of  the  planet.    The  effect  of  this  bright  arc  of 
^  waji  such,  in  transit  observations  of  the  Brilit*h  expeditions  of  1S74, 
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ft8  U>  plat-u  Uie  moment  of  internal  contact  to  doubt  by 
mn4  in  eause  thi^  rtjection  of  all  obBervationfi  of  tbia  pbftsa  meompati 
Solar  Piirullnx,    From  ihU  ocenltatioa  of  Tcnue^  J  ft^el  sure 
that  efftf't  vnti  bc' due  In  the  Sular  Corona;  but  muni  he  u^i 
irradiation  an*]  fliftVat  tion  or  to  the  disinrbing  effect  of  tbe  atmc^pj 
Venus.    Tlic  phusc  of  external 
t^cmtact.  t^iiich  could  not  bo  ob- 
nf^rvcd  by  the  unaided  e3*e,  is  i\- 
luHt rated  hi  Dia^jram  No,  L  It 
marki^  ibe  i/eginning  of  partial 
phaste  at  iminerrtton*    The  t-urve 
of  ibti  Moon's  ilark  limb»  pro- 
jected on  the  bright  semi  circle 
of  Venusi,  now  rapid! j  advanced 
towards  the  straight  line  or  di- 
ameter, dividing  the  enlightened 
and  nnen lightened  balves.  This 
line  13  called  the  Terminaiorf  and 
IS  marked  bj  th©  IcttoFA  in 

all  tbc  figures.  In  31,115.  (secondsj,  the  curve  reached  the  nortbS 
or  cusp; of  the  planet,  as  shown  in  Diagram  No*  2.  This  t*mp 
hlunfed,  but  there  was  no  dii^turbing 
arc  of  light,  and  the  time  was  in- 
itantaneoui^ly  noted,  at  4Sw* 
4$.ms.  Gl.  Sid.  time.or  5/*.  3Tm.28-2^. 
Ct!.  mean  time.  Now  began  the 
roost  interesting  part  of  the  pbe- 
nomena.  As  the  arc  advanced,  the 
eurve  cut  off  more  and  more  of  the 
•ector-liko  sarfacD  jet  illnminatcd. 
But  18,!>lt5,  now  remained,  and  in 
lb  at  brief  Bpace  there  was  mueb  to 
•ee.  Tbcy  were  moments  of  intonBe 
«3tcitemeni,  as  I  watched  thit  tri- 
angular  eurlaco  of  light,  bounded 
by  two  curves  and  a  (straight  line, 
gradually  fading  into  nothingness. 

In  figure  2,  I  have  drawn  the  arc  I  <f|  to  mark  the  position  of  ih«] 
fimb  and  the  rapidly  vanishing  surface  of  light,  but  bIx  or  eight  01 
before  the  beginning  of  total  pbaee.  In  a  few  secondR  more  the  m 
cusp  shot  out  its  last  ray  and  C^ynthia  had  vanquished  Venue*  SeeK 
Ho.  3*  This  instant  was  noted  at  22^.  4fm.  5.*>^.  GK  Sid.  i\mt,  corrtf 
iog  to  hh.  Zlm.  ilAA$.  Gh  mean  time.  At  this  time  however,  all j 
lune  of  Venuf^,  bounded  by  the  curves  m  #  and  m  v  t,  waa  §tlUl 
beyond  tbi^  Moot\*f^  *^  t^ftVy  \\m\\r 
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[n  tho  oraorsioD,  first  came  the  internal  contact  of  discs.  See  Diagram 
4.    This  marks  the  close  of  the  total  phase.    Occurring  on  tho  Moon's 


"^"g  3  Fig  4 


^iMirab,  the  time  of  its  occurrence,  or  rather  the  instant  of /r^f /iV/Af 
1  the  rim  of  Yenus,  could  not  be  so  distinctly  noted  as  the  moment  of 
preceding  phases.  I  therefore  used  the  time  to  change  the  position  of 
dome  and  shutters,  and  noted  neither  the  time  of  internal  contact  nor 
emersion  of  southern  cusp.    See  Diagram  No.  5.    The  emersion  of  the 


.hern  cusp  is  shown  in  Diagram  No.  G.  It  was  observed  at  23/<.  58m. 
75.  Gl.  Sid.  time,  or  at  6/i.  4Gm.  44.165.  Gl.  mean  time  ;  the  duration  of 
phenomenon,  from  first  contact  to  tho  emersion  of  the  northern  cusp 
ig  lA.  Dm.  59.755.  Tlie  clock  error  of  the  night  of  December  8,  was 
t  carefully  ascertained  by  meridian  transits  of  seven  standard  stars — 
observations  being  reduced  by  the  method  of  least  squares.  Hence, 
person  so  disposed,  may  confidently  use  phases  two  and  three  for  com- 
ng  differences  of  longitude  from  Washington  or  Greenwich.  For  any 
i  I  will  add  that  the  latitude  of  the  dome  oi  vVi^  0\i^^xN\Cv.w3  W^X^^-^ss.^ 
roualy  determined,  and  foun4  to  bo  39**  1^'  1^.1^"  . 
(QRBiaoN  OnssBVATORT,  January  24, 
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dotl  in  space — moving  with  &  velocit 
t^nnot  grasp,  it  ke^ps  its  cea&cksii  round— brifigio|r 
and  lis  ailc'rnatin*^  8i>ast>nfl,  sinco  the  myrniog  iif  nmiie 
Mil^lc  mystCTy  tiiai  lias  been  the  wonder  of  onr  tmma 
crets  the  intetkHa  of  man  has  delved  in  all  the  ages 
answer  to  tho  r^ticstion  uf  how  and  why  he  eisist^? 

With  this  solid  globe,  ever  present,  all  pervading,  obi 
as  to  fixedness  and  raovement,  is  a  fluid  ocean,  impal 
we  cull  the  air  or  atmosphere — a  niy^itery  mora  flubtle, 
i^ible  than  oven  tho  seemingly  solid  mftBS  of  nialt^T  it  eiiv 
pbcnomcDa  of  life  are  manifested,  and  from  it  all  lifi*  ei 
It  is  the  tbeatre,  so  lo  &peak,  on  which  transpire  thofsc  di 
montfl  which  charm  by  their  beauty,  confound  by  tljeir  m; 
ilieir  intijosty  and  power.    The  s&ephj^r  and  tho  storm  an 
drcn  ;  tho  glories  of  suns^et  eniranca  m  by  their  eolorii 
of  the  aurora  appeals  to  the  weird  sense  of  the  superuj 
shifting  of  its  mysterious  scenery.    It  spreads  above  im 
lit  field  for  the  god  of  day  ;  at  night  it  wraps  the  Earii 
dant  with  shining  jewels,    It  is,  too,  the  same  air  whe 
atorra  hidos  Ihijj  glory  of  the  day  or  beauty  of  the  ni, 
angry  power  by  its  lightnings  and  thunder. 

It  comes  also  to  reviving  nature  in  the  gentle  breati 
south  wind^  kissing  the  flowers  as  they  bend  their  cotig: 
coming;  and  on  its  wings  conies  the  north  wind,  congeali] 
ments  for  their  winter's  rest — the  one  messenger  of  lifo  j| 
it  the  bracing  breezes  of  health  are  scattered  ovor  tltfl 
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the  iiigh^st  olevatious  attamed  for  obserratioo,  wouUI  be  about  thirty 
ilea.    Ith  theoretitial  hoi^ht — tliut  \n  the  point  at  which  gravity  would 
^•0  tci  control  it  with  the  Earth rotation— is  twenty-one  thousiviid  miles, 
at  it  doesi  not  extend  thus  far  optical  experiment  demonsitrateB, 
Thuee  fornmhi  aa  to  the  air  are  Irom  lliu  iateat  and  bi3Ht  aiithoritiei. 
d  here  it  may  be  proper  to  etate^  tbat  when  any  data  aro  used»  they  are 
ken  frora  accredited  authority —they  are  not  mino — they  may  betaken  as 
U;  only  the  conclusions,  good  or  bad.  may  be  htid  lo  thlH  paper,  and 
alone  chargeable  to  it.    This  statement  Is  iieceasary  becau-^L*  it  is  im- 
bsiblo  ju  an  hoar  to  gi^o  reJerenceSj  to  say  nothing  ol'  quotations.    It  in 
\y  front  these  facti*  coming  under  notice  in  the  desullory  rea<ling  of  a 
-^naiibt,,  that  I  hare  ventured  to  ask  a  few  questions  as  to  the  nature 
facts,  or  the  origin  of  the  element  to  which  tliey  heUjoff 
The  above  is  the  chemical  composition  of  the  air — or  rather  what  chem- 
\  experiment  ba»  determined  as  the  elements  eomposiug  the  atmospheric. 
Wc  Jiu,'^t  not  make  Ihe  eommun  mistake,  and  designate  the  aira«  a  com- 
tlntion  o(  these  elements  in  a  chemical  son^e — for  it  is  noL    It  is  i^itnply 
mixture  of  these  gases.    A  chemical  combination  of  tw^o  oc  more  sub- 
ncet*  always  produces  a  new  one — ^or  a  Bubstanco  differing  in  quality 
any  of  it^  uomponents.    Water  is  o.\'ygen  and  hydrogen  combined — 
mical  combination— air  is  simply  a  mixture.    And  in  determining  the 
of  the  atmosphere,  and  investigating  \U  phenomena  this  fact  in  of 
a  mental  importance. 
And  now,  before  inquiring  into  the  nature  of  the  almusphere,  lot  us 
rst  examine  the  comtaonly  aeceptod  theory  of  the  [ihenomena  witnessed, 
d  its  primary  movements  that  we  call  the  wind.    Por  it  this  theory  ac- 
unts  for  those  phenomena  satisfactoril}',  mere  conjecture  as  to  something 
m  is  not  only  wa«to  of  time^  but  without  apology.    And  this  eommonlj 
'"Opted  theory  is  nearly  two  hundred  years  old — and  ha«  been  endorsed 
y  what  the  sui entire  world  recognizes  a.^  regular  authority. 

The  popular  idea  is  that  the  atmosphere  is  a  d(**tinct  element,  or  crea* 
on,  enveloping  the  earth — eone^tant  and  unchangeable— and  which  is  of 
^If  inert  and  without  individuality,  m  to  speak— a  plastic  element,  mov- 
g  as  impressed  by  external  agency — and  that  agcnty  heat  irom  the  Sun. 
The  most  noticeable  of  atmapoherie  plienumena  are  the  winds.  Haliey, 
1686,  as  a  mere  hypothesis,  proposed  what  has  ever  since  been  accepted 
a  fact  or  law— that  the  movement  of  the  air— or  winds — was  duo  to 
he  Sun's  heat,  and  that  all  the  varied  manifestations,  from  the  Eephyr  to 
He  hurricane,  were  the  results  of  thi«  agency  in  modiHed  or  Inteoie 
etivity. 

The  most  constant  and  noticeable  of  all  these  movements  are  the  trade 
indn,  which  blow  from  both  sides  of  the  equator  toward  it.    This  fact  was 
if>  origin  of  the  theory,  hut  the  eauso  of  the  fact,  as  given  in  the  theory, 
O0S  not  accord  with  obj^ervations  since.    The  theory  of  Hal  by  wan  briefly 
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(!)  That  at  th©  equator  ar  within  the  tropifsa,  where  the  rmj§  of  IkiSs 
aro  vertical,  and  constant  ia  intensity,  the  surface  air  becomi*«  bfai«d,iil 
I  i>i:pa tiding ,  riHes,  creating  a  vacuum,  and  aa  tbia  i»  an  abhorr«cit  \ 
nature,  tlje  air  from  tbo  cooler  Burfucoa  ruahea  in  to  611  it — or  m  t . 
eyolopedia  has  it:  ^Ha  fill  the  spacea  left  hy  the  atri  iliat  havehfcr' 
atisd  and  pai^aed  up  to  the  more  elevatcwi  portlana  of  the  atnio«»phert  b  , 
llof  tho  eqaatorial  crilrns/' 
(2)  That  thiEi  hoatdd  air,  riding  to  a  napposiKi  height  in  an  mmx 
C0]umti  of  several  hundred  miles  diameter,  divides  in  the  tipper  regions  a 
11ow#  off  to  the  rcspetUive  poh^s,  euppljrn^  in   it^  turn  the  place  of  : 
cooler  air  drawn  inward  to  tho  centre — making  a  rircutation  br  two  o 
plete  circular  current*  colncideni  with  the  bemisphcroa  of  the  globi?,  H^t 
tlicn  are  two  vacuums,  iij  permanent  eiiistenee,  or  rather  a  continQonii^ 
cuum  of  which  the  wind  h  m  constant  pursuit.    It  this  is  the  liw  ofatofl^ 
pherie  movement^  it  must  be  cansiAtcnt  in  all  it^  parts — tho  lesser  in<^ 
«a  well  as  the  grand  movement  of  the  whole. 

Now,  what  do  we  know?  Tuke,  almost  any  day  in  the  year,  a  wi 
chart  of  the  signal  office,  ou  which  is  marked  the  dirocttuo  of  the  wiaditil 
given  hour  all  over  tho  American  contioent*  and  what  do  we  fiodWii 
wind  as  varying  in  its  dtretvtion  as  the  points  of  the  eompaiss.  At  Kjkti^M 
City  a  north  wind^  at  Omahn  a  south  wind,  at  Denver  an  ^:ii*t  wind,  lai 
Hi>  Louis  a  west  wind*  At  Fort  Beott,  southwest,  at  liaraoiie  norUt' 
at  Chicago  northeast,  and  New  Orleans  southeast*  Aa  eliangeable a* 
wind,  is  a  proverb  as  old  as  human  observation. 

Then  again,  as  wo  all  know,  h(5ro  and  alj  over  Southern  Kansas,  we 
h<^  to-day  bagkin;^  in  the  mildeH  weather  that  a  southorn  breezts  t.     ^  " 
urt^  or  we  may  be  sweltering  with  tlio  torrid  heat  of  Bummor,  whiU*  a* 
same  hour  a  dcrco  and  cliilling  norther  may  be  sweeping  down  ti 
of  Textts,    Or,  we  may  ntiraolvos  be  chilled  %viih  tho  raw  breath 
wind,  while  above  our  heads  in  plain  view  from  the  west,  is  a  warm  rirw 
of  air  Iffjwin^  onward,  bearing  in  its  current  tho  warm  rain,  and  Hji^blii? 
with  the  lighttiingi  evolvi^d  from  its  latent  heat,    Tht^no  things  we  [i»>f»i 
know,  they  are  not  t^onsistent  with  suck  a  law  aa  wo  have  been  cni\**iJif- 
ing,    Thtvsc  fftctf?  havL^  led  tolhe  question— ia  this  theury,  old  nn  U  — 
ported  by  so  much  authority  aw  it  is,  trui^?    Is  this  theory  based  ^ 
general  law  m  to  expanmon  by  beat,  and  illustrated  by  tho  trade  witukti* 
fact?    It  is  propoj^ed  now  to  test  it  by  tho  record  of  the  thermometer,  kitfi 
for  a  long  i^crics  of  yearjs,  both  in  tho  latitudes  where  this  beetling  prnM 
is  suppottcd  to  be  going  on,  and  where  tho  vacuum  is  erentod,  aa  also  ia  to 
latitudes  where  tho  cooler  portions  are  assumed  to  bo,  from  w? 
refrigerated  winds  flow  to  the  thermal  vacuum,  and  over  which  lb 
And  we  shutl  uot  only  show  that  thi.4  assumption  is  not  warranted  bjr 
facts,  hut  that  these  trade  winds  actually  do  blow  from  snrfaees  roon- '  /^ ' 
heated  than  those  into  which  tUiiy  blow — and  that  their  movement 
a  higher  into  a  \ovfeic  Um\»^£tvx.Vuv(i,  T^i'si  V^^sss.  xv^ieSk  la^^^ 
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Kaemtz,  Dr.  Barth,  Prof.  Coffin,  and  others — covering  long  series  of  years, 
and  at  all  seasons. 

Commencing  on  the  west  coast  of  Ilindostan,  we  have  a  table  by  Eaemts 
in  his  treatise  o^i  meteorology,  kept  at  Anjarakandy,  a  place  where  the 
trades  **  shorten  up,"  as  the  theory  tells  us.  When  the  trades  blow  over 
this  place,  between  12**  and  13**  north  latitude,  the  thermometer  stands 
daring  April  at  a  mean  of  85°  Fahrenheit — and  when  the  Sun  is  south. 
In  July,  when  the  Sun  is  vertical,  and  the  "  belt  of  calms"  is  over  it,  the 
thermometer  is  77**.  And  after,  in  November,  when  the  trades  sweep  over 
it  again,  and  the  Sun  is  south,  it  is  at  80° — a  difference  of  5°  and  8°  against 
the  theory. 

Next  we  come  to  Northern  Africa,  and  with  the  record  of  Dr.  Barth,  at 
Kukuwa  and  Soudan — latitude  12°  north,  when  the  trades  blow  the  mer- 
cury for  more  than  half  the  days,  is  above  100°,  in  April,  May  and  early 
Jane,  while  the  Sun  is  not  vertical.  In  August,  when  the  trade  is  ''short- 
ened up,"  and  does  not  blow,  and  when  the  Sun  is  vertical,  the  thermome- 
ter only  rose  above  90°  on  two  days.  And  after,  in  October,  when  the  trades 
returned,  and  the  Sun  was  not  vertical,  it  rose  again  to  above  100°  on  every 
day  of  the  month  save  two. 

According  to  Dr.  Barth,  between  May  and  October,  when  the  Sun  was 
not  vertical,  and  July  and  August  whea  it  was  vertical,  the  mean  differenco 
in  the  thermometer  was  15°  against  the  theory. 

We  now  come  to  the  North  Atlantic,  where  we  have  the  tables  of  no 
less  authority  than  those  of  Dove.  On  latitude  1\°,  the  limit  of  the  trades, 
the  temperature  for  five  degrees  north  of  this  is  always  at  least  two  degrees 
higher.  And  here  the  tables  of  Prof.  Coffin,  published  by  the  Smithsonian 
Institute,  are  also  available.  These  show  that  for  six  hundred  miles  of  the 
African  coast,  adjoining  the  great  Sahara  desert,  on  which  the  surface  is 
heated  to  a  daily  temperature  of  130°  to  160°,  and  where  the  thermometer 
stands  in  the  shade  during  the  summer  months,  as  high  as  112°,  the  wind 
draws  off  from  this  heated  surface  and  blows  into  a  region  Avhere  the  mer- 
cury is  never  over  8t° — and  according  to  IVof.  Coffin's  map  of  the  trades, 
when  by  the  theory  the  wind  should  blow  from  the  sea  into  this  heated 
area,  constantly,  that  in  only  twelve  recorded  instances  out  of  three  hun- 
dred and  ninety-four,  in  the  month  of  August,  did  the  wind  blow  from  any 
quarter  to  this  hot  region  or  toward  the  shore  anywhere.  The  hot  desert 
does  not  draw  the  winds  from  the  cool  ocean,  nor  does  it  in  the  least  hold 
back  or  disturb  the  trades  which  blow  over  it — but  they  blow  uninterrupt- 
edly from  land  heated  to  130°  every  day  on  to  water  which  is  never  heated 
over  82°. 

The  next  to  consider  is  South  America,  north  of  the  equator,  on  the  plains 
of  the  Orinoco,  where  we  have  the  testimony  of  Humboldt,  when  the  trades 
are  blowing  over  them.  These  are  his  words :  "  When  beneath  the  vertical 
rays  of  the  bright  and  cloudless  sun  of  the  tropics,  the  parched  sward,  crum- 
bles into  dust,  then  the  indurated  soil  cracks  and  bursts,  as  if  rent  asunder 


J  8om*  mighty  earth quaki?.    The  hot  dusty  earth  forioB  m  cloudy  ftil, 
which  ehronds  the  heavens  from  view,  and  increase  the  stlflmg  opprewiii 
of  the  atmosphere,  whtia  the  east  wind  (tho  trades)  wben  It  blows  orerlk 
long  hoated  soil,  instead  of  enoling  adds  to  the  burning  glow/'    Ati  1 
limo  to  tho  south  of  this,  this  hot  wind  is  biowing  into  an  area  fu: 
and  whc^re  refreshing  rains  are  present* 

We  have  tho  same  ovidonco  from  Lieut.  Herndon,  in  his  expWatiaitf 
the  Amazon,  we  find  tbe  same  facts  in  the  wind  charts  of  Ltont.  Maary.iil 
Li  vi  pastime  bears  testimony  to  the  same  circuin&tanco  Boaili  of  tho  eifoa' 
nonthern  Afriea. 

Xow,  m  to  eoUttteral  or  minor  testimony — in  the  land  and 
about  whieh  the  same  popular  opinion  prevails — that  the  lan«I  e 
night  tiiero  is  a  broeze  seaward,  because  it  retaias  a  more  e*iaabli?  tern 
ture — but  as  the  sua  rises  and  heats  the  land  the  cool  bre^szes  come  id  ff«i 
tho  Bca.  In  some  idaees,  as  on  our  own  Atlantic  coapt,  the  winds  da  blot 
so,  but  on  other  shores  they  do  nol— and  this  ditlerence  shows  thatH  hm^ 
this  assumed  hiw  tliat  governs — for  a  law  does  not  hold  good  io  oae  ^jrtiw 
instance!*  and  fail  in  a  half  do3^.en.  This  is  reversing  the  test  that  ih^ei- 
ception  proves  tl*o  rule*  by  making  it  a  rule  entirely  of  ej^ceptions.  On  (in 
coast  of  north  Africa  it  is  not  so.  In  southern  Arabia  it  is  not  eo.  It 
m  in  eastern  Africa  along  the  Moaambique  coast,  from  10^  to  20*^  goulk 
!tudt%  where  is  some  of  the  hottest  hind  on  the  globe.  The  cool  bree: 
tlio  Indian  Ocean  do  not  there  blow  toward  the  !and,  but  on  the  cootnij 
from  tho  furnaco  hot  land  into  the  cool  oeean^  And  it  is  not  so  in  thttpirt 
of  Hindostan  which  includGs  the  region  between  tlic  valley  of  the  Oxtis  la 
Persia  and  the  Aral  Lake,  aithougli  the  land  is  heated  from  103''  to 
the  atmosphere  to  100°;  on  the  contrary  the  wind  blows  Kieadily  t<» 
the  cool  sea — and  blows  from  the  north  at  that.  And  from  Madeira  bj 
Canary  Islands,  along  the  coast  to  Cape  Blanco  and  tho  Cape  da  V 
islands,  either  calms  or  dry  wjods  from  the  desert  aro  generally  mti  v,' 
— the  harmattan,  or  land  wind  of  the  desert,  which  is  noted  for  takln 
fine  duet  far  out  to  sea. 

All  these  are  facts — of  record  by  the  thermometer,  and  by  wrilere  «f 
recognised  authority  in  science.  These  data  alone  would  swell  thii  pip^ 
beyond  its  limits,  and  they  can  only  be  summarised*  Bat  here  they  arelof 
all  the  continents. 

It  is  not  the  present  purpose  to  notice  the  theory  for  these  phenoroeQ* 
—that  belongs  to  another  view  of  the  subject — but  they  are  used  to  show 
that  the  commonly  accepted  theory  of  the  causes  which  create  th^  wiudi' 
and  the  movements  of  the  atmosphere— the  heat  derived  from  the  sua  bj  i 
great  uprising  vortex  at  the  equator,  which  causes  the  cool  air  to  rush  it 
from  the  poles  to  restore  the  equilibrium — does  not  explain  them — h^HSiW 
the  facts  are  opposed  to  it. 

Wo  must  then  revise  our  Ideas  of  the  atmosphere  itself.    It  cannot 
the  dead  fluid,  without  property  or  force  within  itself,  that  we  have  to^ 
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«d  io  think,  nnd  only  acted  on  by  forces  from  withont.  It  tntist  have  iDh*3r- 
l  or  hitent  forecfi  within  itself,  joined  with  the  noUd  <?arth  by  inflttencoi 
iDg  and  re  acting,  and  i-onjitant.  to  satiRfuctorlly  account  for  all  thosD 
tienornentk*  Th©  earth  and  tliu  atmoaphoro  are  no  more  separate  cnti* 
■©8  than  aro  Iho  BoUd  eiirili  and  the  fltiid  water.  Tboy  arc  to  bti  viewed  m 
letided  in  thoir  rulutione,  huc-au^e  all  are  of  a  cummon  origin — obeying  a 
mtnon  law,  uon trolled  and  perpetuated  by  kindred  forces — all  hut  the 
©  matter  in  vuryini^  torrnft. 

'm  fuelH  contradict  the  theory  upon  wliiuh  pbenomona  of  the  attnoo- 
ijrt*  ha%*c  Uci^n  a<"eo anted  for  in  the  pant,  we  niiiwt  fieek  liy|>otliGi*L*3  in  bar- 
ny  %vith  the  facts.    Ah  ex|ierinient8t  liave  alwayti  prot-eoded  upon  the  old 
©ory*  they  have  been  acf^reditc^il  when  reeoncilabb  with  it,  and  when  not 
ave  been  i^et  aside  a^  not  tniderHtotid,  rather  than  ai^  needing  inquiry  be- 
»e  they  ditTored  with  or  could  not  be  combined  with  the  theory, 
^8  an  illu&tration  of  this  it  Ib  only  necessary  to  reter  to  nitrogen,  which 
Isipoaod  of  by  ihe  simple  de<daratiori— '^itn  oftice  lis*  unknown" — when  it 
rapriHcs  7G*7  per  ecnt,  of  tlio  entire  volume  of  air.  Our  entire  knuwledge, 
ve  herii  and  there  a  shadow,  of  life  and  its  manifei»tation6  is  eontined  to 
O  part  played  by  oxygen,  which  is  hut  23.2  per  cent.    Cm  we  call  it 
ienee  when  thiM  i^  the  extent  oi  our  knowledge!:'     Does  not  reaf*on  tell  im 
hat  life,  exiBtinj^in  a  fluid  ocean,  finding  no  ofllee essential  to  its  development^ 
rowth  and  eustonancc  frtnn  tliree  fourths  of  the  volame  of  the  element  !t 
ti  hah  its — it*  an  nnsatisfacLory  wolntion  ? 

JJow*  came  the  atmoi^pliere  ?  ongiit  to  be  our  first  inquiry.  Anti  how  19 
t  maintained  to  pcrftrrm  its  uses?  shouhl  bo  the  next. 

The  solar  syteni  is  a  fact.     It  obeys  the  fiame  laws ;  it  ie  controlled  by 
ho  same  forces;  they  are  the  same  hi  all  its  part^ — mu«t  be  so— becauwo  ot 
common  origin  and  a  co-existence.     This  being  so,  the  conclusion  is  ine- 
ttablo  that  the  elements  composing  it — its  matter- — are  alike  in  all  its  partd 
diflVring  not  in  essence  hut  in  degree.    As  its  members  differ  in  sis©,  those 
rces  operating  to  the  preseni,  have  only  produced  different  states  of  mat- 
r.    The  entire  system  must  have  had  a  simultaneous  origin,  for  its 
echanism  has  never  changed  within  the  knowledge  of  man^  nor  has  he 
and  evidence  that  gives  color  to  anything  otherwise    Orbits  have  been 
ternal.     Any  difference  in  conditions  must  then  have  arisen  from  the  dif- 
ering  volnmes. 

We  are  ignorant  of  what  we  call  space — ^its  forces,  if  any,  and  tho 
nflnenceg  flowing  from  it— and  are  thus  confined  to  what  we  can  discover 
ftbe  various  memberss  of  the  system — or  family  of  worlds*    As  the  solar 
em  is  a  unit,  its  origin  the  same,  its  matter  identical,  its  laws  uniform — 
formation  must  have  been  ho,  and  so  of  its  development.    One  error  hai 
een  that  w^e  take  the  earth  as  a  globe  of  matter,  and  in  contrast  witli  the 
ife  upon  it—tlead     la  not  this  an  error  at  the  beginning  ?    If,  consideriiijc 
ft  a  living  thing,  full  of  puls-ating  and  circulating  forces,  being  acted  on  and 
rc-a  ct  i  n  g,  do  w  e  n  o  t  a    r  t  w  i  t  h  a  c  1  ea  r  a  p  p  re  h  o  n  s  i  o  n  o  f  i  te  p  h  c  n  o  nie  tiBk  'f    T Wi, 
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it  ia  initiuot  wtth  life,  with  uncoaeiog  and  iuQODcajrable  forces  in  caMiul 
AoUoD  reaaoti  teaoheSp  and  its  relations  with  and  obedience  to  the  migbtj 
laws  of  ita  planetary  family,  deraotistrat©,  j 

In  tins  light  lot  ua  examine  m  to  the  origin  of  the  atmosphert,  ifl  tW  1 
logic  of  lb©  formativo  prooefld  would  suggest. 

Taking;  the  nobular  bypolhoita  as  truts  or  It8  luudtfiealion,  the  hTfH>lle 
aia  of  nohular  aggrogation — the  same  for  tbb  jmrposc — and  humua  reason 
aided  by  reftearch  haa  failed  to  find  any  other  an^iwering  to  what  !«  kntm 
— let  ns  follow  the  formation  of  worlds.  The  teleseope  reveaU  t»>  m  ill 
cosmic  cloud,  star  dust,  which  in  some  ntsia^e  of  development,  mast  bo  of^c  ' 
material  of  the  worlds.  The  mathematician  has  domoa^trated  that  pljuseti 
must  be  thertisult  of  atich  ma89e»  if  rotating  on  tbeir  centres^ — comymmgi&i 
giving  oflT  by  the  radiation  of  heat,  a  portion  bocomcB  the  ball  of  matter tki 
we  in  habit,  at  the  first  a  liquid  globe,  with  all  its  inatU^r  in  a  Uimi  in 
homogeneous  condition.  Tbe  more  activ©  radiation  consequent  on  \U  Hf- 
aration  from  the  general  mass  caused  a  crust  to  form.  And  tbid  pro* 
ceeding  indefinitely,  the  elements  most  eligible  for  tbe  operation  of  tiii 
force  first  becoming  solidified,  and  so  tliroti^b  tht?  ages,  proceeding  hym* 
changing  law.  It  was  impossible  in  the  beginning  for  lifo  to  exini,  in  an? 
form,  for  the  atmosphere  was  too  intenselj^  healc^d  tor  its  gaseous  etemtnU 
to  form  eompounds,  and  it  munt  have  required  ages  of  this  cooling  prcwiea 
before  even  oxygen  and  hydrogen  could  unite  to  form  tho  vapor  of  witu:-, 
by  which  the  cooling  process  was  accelerated^  from  the  primeval  rains  vrhkk 
doseeiided  in  incessant  doods  upon  the  heated  mas!^. 

And  this  ifitensilying  the  process,  the  action  and  redaction  from  tiif 
force  thus  evolved  elude  all  conception  in  tbcir  awful  jvower  and  sribitmiir 
—rending  tbe  crust  and  pulvcrizifig  rocks.  Tbose  waters  ti  nall3*  t^dkctili? 
into  the  de]jrt!88ious  and  basins  formed  by  these  throes  of  the  primen! 
world,  the  thermal  lake^  and  seas  were  formed  as  wc  find  thorn  in  i  •  I  ^ 
coiiditiiins  in  tlie  age  oi  man* 

Still  cuoling,  tlie  elevated  iandn,  seamoJ  and  scarred,  bc^siH  to  i*' 
with  mutter  in  tww  lornis,  and  life  in  its  low*^*^t  foriii>%  appeared— Ui .  .1 
idements  baiJ  solidified  into  the  cartli,  tbe  obdurate  rental ried  a^  the 
atmospbore. 

TIjus  was  the  world,  as  we  know  it.  evolved  from  the  original  formi  ani 
^tted  for  tbe  uses  to  which  its  author  had  dedicated  it  in  the  beginniug. 

That  thifi  tnust  have  been  so,  let  m  look  oat  to  our  neighbors  of  the  solir 
system  and  learn  ot  tSiem.  We  know  tlmt  the  planets  possess  atmospheres; 
we  know  tlie  snn*s  atmosphere.  The  spectroscope  tells  us  of  what  these  in 
composed.  The  aimosphero  of  tlie  sun  besides  what  our  own  has,  is  com- 
posed of  wliat  are  the  solids  of  our  earth,  so  intensely  heated  that  iron  Tapf 
is  one  of  its  largest  constituents.  We,  too,  had  iron  in  ours.  The  atmosphere* 
of  Tonus  and  Mars  uppeur  like  onr  own — for  the  reason  that  their  size  ainJ 
conditions  of  mass  approximate  ours,  Jupiter  and  Saturn  have  atmospberei 
io  different  that  it  is  highly  probable  theso  planets  possess  so  high  a  temper- 
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tore  m  to  liold  mimy  of  our  solids  in  n  etivte  of  vapor,  bceauee,  from  tbcir 
"oat  mm»,  tlie  cooling  process  has  not  reaohocl  iho  Rtago  it  has  with  ue* 
nd  from  all  iudiciitiooe  Jupiter  ift  now  in  tho  eoiniition  Ucacribcd  for  our 
nh,  in  tho  period  of  the  vapory  condensation  and  rains.  Tho  moon  ©howi 
o  almortphero  that  i&  perceptible  from  our  motliods — beeauae  from  her  mm 
mhv  mmt  have  m  cooled  aft  to  conden,^e  all  ber  mutter — that  ber  rock  ft  bavt* 
bsorbed  the  oxygen  and  nitrogen,  as  the  process  is  now  going  on  in  the 
itre  bods  of  oar  earth.  This  is  not  only  possible,  but  by  the  law  of 
lunctary  dt*vclopment  must  be  eo^  from  the  proporties  of  the  atmosphere 
elf— for  its  moHt  prominent  physical  property  is  that  it  is  expanded  b}' 
I  and  condensed  by  cold — tho  latter  if  intense  enough  reducing  all  things 
fiolidft — and  tbcn  tho  end.  In  degree  we  see  tIli!^  quality  before  u» 
very  day  proclaiming  the  law. 

That  the  atmosphere  is  the  result  of  this  condensation,  or  rather  rematne 
m  that  portion  of  the  original  mass  which  refuses  the  solidifying  iigeneieSj 
m  support  in  the  nature  of  the  elements  themselvos.    Ko  agent,  no  re- 
uree  haft  yet  been  found  in  chemistry  powerful  Gnough  to  change  thi» 
onditions  of  pnro  nitrogen  and  oxygen.     Nitrogen  not  only  resists  nil 
fforts  to  change  its  form,  but  to  unite  it  with  other  substances.    It  is  per- 
istant  and  unchangeable  by  any  known  appliance.    Why  then  may  it  not 
6  the  result,  or  rather  the  residuum,  of  the  forces  which  have  transformed 
ur  earth  from  a  glowing  ball  to  tho  beneficent  world  we  find  lit    And  so 
of  oxygen,  another  obdurate  clement j  a  little  less  so  than  nitrogen,  therefore 
less  in  volume,  and  combining  with  hydrogen  to  form  water  j  abundant  id 
all  matter,  and  when  subject  to  the  forces  of  nature,  producing  a  conceD- 
irated  form  of  itself,  called  ozone.    Following  the  cosmic  law,  accepting  the 
universally  received  hypothesis  of  the  origin  of  the  solar  system,  and  its 
formation — can  we  account  for  the  existence  of  the  atmosphere  upon  any 
ther  theory  than  this  ?    It  seems  from  the  premises  logically  inevitable. 

That  it  is  so  analogy  teaches—for  in  excess  of  either  oxygon  or  nitrogen, 
tie  bocomes  impossible,  beyond  given  quantities.  And  that  the  time  was 
hen  they  were  in  excess,  we  have  abundant  evidence,  as  in  the  case  of 
Itrogen  even,  in  the  saltpetre  eaves  and  the  vast  nitre  beds  of  some  parts 
f  the  world,  in  which  this  stubborn  element  is  imprisoned  by  a  force  greater 
ban  we  know,  and  tho  oxygen  in  its  varied  combinations.  When  so  re- 
nc^d  in  volume,  life  as  it  exists  was  possible,  and  it  came  when  the  place 
as  prepared  for  it. 

If,  then,  this  is  the  origin  of  the  atmosphere,  it  suggests  another  thing, 
eing  a  part  of  the  original  matter  of  tho  earth,  differing  only  in  stato  from 
nherent  properties  of  its  own — being  obdurate  in  tbc^  direction  of  solids 
hile  others  are  facile^ — it  must  not  only  be  influenced  by  the  same  forces 
hat  influence  the  solid  portions  of  the  planet,  but  it  must  support  its  share 
f?f  the  circulatrng  iorcct*  which  give  life  and  potency  to  it    And  that  it  is 
JO  we  gather  in  many  ways, 

BeHides  these  two  principal  elements,  we  find  in  the  air  carbonic  acid, 
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ammania,  oaaone,  vapor  of  wnt«r  and  traucA  of  <»tbt>r  stibaUuioeii  wliit^tkkj 
io  far  citidml  tht!  formu!a>  of  thfs  c  lieniist  The  presciico  of  tlu^se  §til»UQ| 
to  eaBily  miiiiiiged  m  ta  make  them  common  objccis  in  the  IstbjraWrjJ 
motiftlfmies  tHui  ihey  are  mtroduced  into  the  almo«iphere,  or  miied  wild 
IVom  the  ifjuah.  And  ih*3  life  of  plants  and  animate — lUeir  p^oce?M^e^  of  1 
evldeui^c  that  from  Ui<5  immetjHt^  cjuamitii*!*  thrMWtj  oif,  or  uiili^ei,  m 
tim^t  be  re^nWorbed  into  tl]6  tiireulaliori  r>f  the  i^loW,  or  lifc^  would 
extinct  by  thoir  abuniluniio  ovGrishar^in^  the  utmo^*|*h*^re  witb  thi*ir  ma 
|>roj»tirtH*rt.  Kor  wo  miitit  romeiiiber  the  niitun*  cifits  cbiel  €i>mpanriiu i| 
rosiHt  eombiilation— thoir  oliico     to  diffase,  tiot  ab8orh  and  cbao^e.  I 

Then  wo  foiue  to  thtj  olbor  phonomcna^  wbifli  art?  appurontio ttiesea 
only  in  liieir  nltra  muairostiitioiit*— in  storm**,  i-loiidtt,  rain,  tbuisder,  td 
nin^.  That  these  u-rt^  rmpos»ibl is  without  dirt^a  t*onneetimi,  is  f^i  pal 
to  the  sonsti  that  they  l»iirdly  niiod  extisnded  nc>ii<?«**  Tho  rb*nd  di*chi|l 
itself  upon  tlio  e^trtli,  the  earth  respcjnds  tt*  iho  eltiuti,  and  wiieti  intcol 
t^xcited  even  earthquakes  aiii^wor  in  sympathy,  and  dodsii^i?  iKo  uditJ 
kinship  of  matter.  I 

TJjut  the  name  currents  of  circulation  p<irrade  both,  ibe  re?4ptmi^  t»f| 
magnet  to  llie  splendors  of  the  aurora  attest,  and  even  man  by  in  vail 
this  kinship  can  talk  from  raonntain  top  la  mnunttiin  r<»p,  ai  ha.^  been  m 
by  fiimply  unking  the  air  to  bear  bis  men^iages — ^ihowiri^  tbfii  the  J 
rents  of  matter  oqually  perrade  the  atmosphere  with  tbe  more  palpi 
elemeniM  of  the  solid  globe.  J 

That  there  ii  this  iatimate  and  eonelant  relation  botween  thv  oarl&l 
air — an  absorption  and  emanation,  m  to  spoak — is  better  illti&trated  byj 
element*  fi*rmm£(  the  ftinalier  components  of  the  atmosipbere.  Aad  1 
flfaonld  It  not  be  ao,  when  before  our  senses  every  day  \^  mbowii  ibal  htm 
all  absorbents  and  disitjfeetantt*  i^  mother  earth,  and  beyond  all  difiJ 
mediums  is  the  8ustuining  air.  Take  Jbr  cxiuiiple  carbtiriie  acid,  \t\ 
supply  ia  too  small,  life  languiabes,  if  over-aburidant»  deatb  ititerrenei.  m 
the  supply  is  not  everywhere  and  at  all  times  the  sami%  we  s^ee  in  ihi?  J 
ditions  of  healtb  in  cities,  and  in  marshy  diitrirts,  unti  at  certain  perill 
in  the  sometimes  rank  display  of  ve^otatior^  and  in  plueaa  where  non 
can  live  from  its  excess.  It  is  exhaled  into  the  air  by  anlmiil  ri^Kptrad 
by  combu*ition  oi"  fael,  from  det'ay  of  or;i|anie  matter,  Irom  voliMtioi'^,  fl 
thermal  waters.  It  goos  batdc  through  the  leaves  and  by  the  rooti*  of  pll 
— ^btit  this  is  only  one  ol  the  methods — it  is  stor^id  in  theecial  meatiaredP^i 
tl*0  peat  beds  siiow  that  the  process  of  siorini^  it  beyond  the  nortnal  wj 
oi  life  irt  keeping  pace  with  the  ages.  That  the  atmoBpberL*  ruutataedd 
immensely  more  than  now,  the  aaurian  age,  when  only  cold  blooded  anifl 
could  live  on  the  earth,  attests,  lle&tore  the  carbonic  aetd  of  that  pen 
and  mammal  life  would  become  at  once  extinet.  I 

Next  13  the  vapor  of  water— its  nature  pronlaims  it  an  emanation  a»l 
constant  flow  from  the  earth.  Then^  we  tind  ammoniai  eo  intensely  dfl 
live,  and  so  itrong  in  afl^nrty  for  other  #ubstaneei4,  that  ita  pre^enca  im\ 
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ia,  the  Bnow  and  the  dews,  telb  us  at  once  how  it  ia  maintainod  !n  its  pro- 
rUoQ  in  the  nir  we  breathe.  And  now  we  find  ozono,  which  perhaps  of 
1  the  elements  best  iUastratea  the  circulation  of  the  earth  and  air.  It  In 
relieved  to  bo  but  a  condensed  or  concentrated  form  of  oxygen  itself  com- 
ll©d  by  a  laboratory  more  powerful  than  any  of  man,  and  wbich  has  it» 
at  in  the  earth.  And  it  ia  the  beat  iliuatration^  because:  (1)  It  ia  more 
andant  in  the  country  than  in  cities  and  towns;  (2)  Its  quantity  is  great- 
t  in  springs  le^s  in  tlie  summer,  decreasing  in  autumn,  anrl  least  in  winter.* 
}  It  is  most  readily  deteetcd  on  rainy  days,  or  after  any  great  atmogphcrro 
aturbance. 

Do  not  these  facti^j  point  unvaryinf^ly  to  the  mutual  action  between  ih** 
rih  and  atmosphere?    Ozone  ia  most  abundant  in  tbo  country,  becau!*o 
e  exhalation  in  cities  is  inlernipted  by  houeea,  pavements  and  hard  beaten 
pfaeea.    It  ia  most  abundant  in  spring,  when  the  pores  of  tlio  earth  havt* 
n  left  open  by  the  retiring  frost,  and  it  decreases  in  summer  and  autumn  as 
-e  conditions  become  less,  and  leaat  in  winter  when  the  whole  face  of  tbo 
rth  approximates  the  condition  of  cities.     And  it  m  more  largely  present 
er  great  atmospheric  disturbances^  because  it  is  then  that  the  etiort  ot 
tiro  to  restore  the  disturbed  equilibrium  is  most  active. 
And  lastly,  we  have  the  phenomena  of  epidemic  disease,  wbich  is  only 
be  explained  by  atmospheric  causes— wbich  are  not  carried  by  winds 
Ulie,  because  of\en  traveling  in  the  teeth  of  wlndSf  and  crossing  continents 
the  very  face  of  the  trades^  and  on  contrary  aides  of  the  globe,  maintain- 
g  their  same  unvarying  features. 

That  greater  quantitiea  of  nitrogen,  that  element  of  the  unknown  offici?, 
an  even  now,  onee  filled  the  air  is  evident,  as  well  as  that  carbonic  acid 
as  once  in  greater  volume — as  the  nitre  beds  referred  to  attest  Because 
e  cannot  with  our  glass  retorts  and  furnaeos  harness  this  obdtirate  eie- 
ent,  is  no  reason  to  conclude  that  tlie  power  whieii  holds  the  solar  system 
its  grasp,  and  which  in  the  laboratory  of  the  Sun  evolves  its  iron  into 
ir,  which  sends  vant  globes  in  eternal  rounds,  with  velocities  that  bwUle 
agination,  yet  holds  thorn  with  the  rein  of  mathematical  obedience — that 
in  not  equal  to  the  task.  Why  stand  we  in  awo  of  the  giant  power  of 
ilrogi-n  when  imprisoned  in  its  cruder  forms  of  gunpowder  and  its  kin- 
red  ex}dosivcs,  as  it  shakes  the  solid  earth?  and  refuse  to  hear  it  when 
ruck  hy  tho  power  of  this  occult  force  in  midhcaveut  speaking  to  us  in 
ts  voice  of  thunder,  or  when  t^mehcd  by  the  same  power  in  the  Caverns  of 
o  earth  admonishes  us  of  its  pervasive  presence  in  all  nature  througii  tht* 
ro^is  of  the  earthquake—  upheaving  mountains  and  depressing  great 
eas  of  floHd  land. 

Is  it  not  as  patent  that  these  forces  are  ftom  a  common  agent,  as  it  b 
at  tbo  lava  streaming  out  is  glowing  because  of  the  preseooe  of  its  twin 
ement,  oxyjcen  ? 

If  we  will  only  accept  this  as  probable,  how  much  more  rationalhc- 
mcs  the  solution  of  ail  these  phenomena,  than  by  the  far  fetched  theory, 
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m  pulpftbly  coiitrjidictodt  that  the  emrik  is  Inert,  thmi  the  sklmo^erti 
passive  fluid — ibe  one  n  stranger  io  tbe  tither — and  all  tbe^ie  woii4nnit| 

bibitjons  of  kindred  forc-ce  bat  thr  result  of  the  Saii  V  rays,  atrling  exuJ 
umly  nnd  without  sjn/palby  from  L'lemeotat  powtr,  iuhtrriDg  in  all  (Artel 
membem  of  the  Bolar  syBtem.  That  it  mmi  be  no  raason  tells— (leiJ 
monBtrate  it — It  cannot  bt*  athcrwiftt*.  The  earth  In  hat  a  m*  ' 
mon  fiiniily— the  atmoj?|jhere  boru  of  thv  same  matter,  obeti 
Inw,  eon  trolled  hy  the  mmQ  force  commoii  to  all—that  force  p&^rmM 
livery  part  of  both— not  ^olaly  induced  hy  external  h«»at.    What  is  il*  1 

ThiB  fi>rec,  Wi;  arbitrarily*  call  electricity.  So  far  a«  haitiaQ  kaovlJ 
can  take  cognizances  It  is  that  which  pervanics  all  matter,  from  the  iDQlei 
to  the  plant^t,  and  binds  all  together.  The  troablii  is  tbat  we  reaeoaM 
what  ^trikeft  the  natural  HcnseH,  back  to  pbenomena—wa  eamiiOt  mI 
drink  tlie  air  or  thu  elements,  hence  we  fail  to  realise  tbem«  But  ill 
reason  from  tbem  up  tOj  or  down  to  their  ultrmates,  that  we  do  use  ju  J 
!ater»  to  our  life,  and  life  in  alJ  its  manifestations,  we  become  mJ 
instead  of  their  asiuming  the  fragmentary  form  of  phenonaena  of  whtdtl 
nen&ei^  take  cogni»aace.  Science^  from  thie  etand-poiot  enlarged  ourTiJ 
and  adds  to  the  capabilities  of  sense.  I 

We  now  know  tbat  we  must  revise  our  theories — tbat  the  life  of  I 
world  ii  only  one  form  of  the  manifestation  of  matter  and  force— ibatJ 
bind  it  i»  a  force  or  life  more  potent,  of  which  it  was  born  and  by  wklJ 
ifl  controlled  and  maintained.  That  this  force  h  what  wo  call  eleetril 
there  is  no  doubting — it  is  pres^ent  in  the  atom  and  in  the  Sun,  coaifl 
and  the  eame— the  life  of  worlds  and  of  all  divisions,  elements  and  eoJ 
natioHB  of  matter.  That  this  force  on  the  earth  is  excited  and  inflaeil 
by  the  heat  of  the  Sun  or  throuj^b  it  upon  olhor  less  intense  forms  of  ■ 
ter  IS  beyond  question.  And  now  let  ns  see  if  this  is  not  the  path  to^l 
secret  of  atmoi^pheric  phenomena?  I 

Eioctricity,  if  not  heat,  is  associated  with  itj  if  not  light,  it  m  with  llj 
in  iU  operation — for  it  manifests  both  intense  heat  and  light.  If  itiil 
in  itself  the  law  of  chemical  affinity,  it  is  present  with  and  controls  it  I 
not  magnetism,  it  is  one  of  its  modes  of  operation.  If  it  is  not  gravitJ 
is  always  in  its  company.  And  if  not  itself  the  vital  force  ot  all  natarel 
of  vegetable  and  animal  life^  it  is  certainly  coincident  with  and  capabil 
i'.ontrolling  all.  Brleiiy»  m  far  as  we  know,  it  Is  the  soul  of  matter^  andl 
expressions  are  what  we  call  its  phenomena — whether  in  Ihose  limiteJ 
the  field  of  otir  own  earth  or  eopmieal  in  their  action,  i 

The  earth  is  a  magnet,  but  not  a  natural  one — but  all  bodies  caJ 
magnetii&ed  by  currents  of  electricity  flowing  round  tbem,  \Yv  ako  km 
that  the  electricity  of  any  body  is  excited  and  made  to  flow  in  currcDU*! 
various  causes : — by  the  disturbance  Of  chemical  tiflinity  ;  by  the  decoioi 
sition  of  composite  bodies;  by  the  molestation  of  crystallized  lamina,  4 
also  by  the  unequal  heating  of  them — the  electricity  being  escited  mi 
heated  part  and  flowing  to  the  colder,    And  what  now  ?  I 
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The  e&rtb  ia  ever  heated  in  part,  over  cooliogin  part  Tho  Suo  ie  con- 
ktauttj  fthining  oti  ftome  portion  of  the  globe,  while  au other  portion  is  con 
i dually  in  ibadow.  That  portion  on  which  the  Siin  ghinos  at  midday  1 
rmer  than  thaiportioti  covered  by  mignightdarkDese^ — sometimes  not  lee 
than  eiiMty  degrees  difference.  By  the  well  known  law  of  thermaJ  electric 
E  y  carr 6ntd  must  be  excited  where  the  sarface  is  heated  and  flow  to  when 
» L  m  cooler — and  thus  we  have  currents  always  flowing  from  east  to  weetr-i 
fVfjtii  where  it  is  day  to  where  it  is  night — ^for  to  the  Sun  the  west  is  nighli 
A^nd  by  this  current  ever  in  flow,  the  earth  becomes  a  magnet.  Thii  maa 
but  how  far  the  magnetic  ray  of  the  Sun  itself  assista,  is  unknown — wi 
Only  do  know  that  the  violet  ray  of  the  spectram  will  render  a  needli 
mai^notic. 

Then  again,  constant  parallel  currents  of  electricity  tend  to  converge^ 
^nd  thus  produce  intense  action,  and  again  they  tend  to  produce  Hecondary 
^^rrents^  aod  so  on  successively.  By  this  method  lateral  currents  are  pro- 
^uct^d  in  or  over  the  earth  ^  as  discovered  by  Faraday.  These  current 
•Sometimes  become  so  intense  as  to  produce  what  Humboldt  calls  magneti 
storms,  from  which  comes  the  Aurora — ^^o  powerful  at  times  that  the  tele 
ph  can  be  worked  without  the  aid  of  batteries* 

All  currents  of  electricity  pat^sing  through  the  air,  tend  to  displace  il^ 
^nd  to  create  currents  in  it.    Here  are  the  inducing  fiausos  of  the  winda 
ary ing  according  to  electrical  activity^  from  the  hreexe  that  gratifies  t| 
o  tornado  that  is  carried  forward  with  such  amazing  velocity  and  sael 
rribi©  power.    That  it  flows  from  the  earth  to  the  air  conducted  by  th 
,mo  propertitjs  of  matter,  can  be  even  seen  at  times  by  the  naked  eye— 
Wrom  treses,  from  mountains  and  every  object  that  elevates  itself  above  thi 
l^v^m  mon  level  of  the  mass  of  the  earth — as  well  as  on  the  sea  from  the  mostl 
Hot  ships. 

The  discoveries  ot  Me  issuer  and  Faraday,  as  to  the  mftgoetization  ol 
j^oicygeoi  leave  no  further  doubt  that  evaporation  is  to  a  great  extent  ai 
eleeiric  process,  aided  by  heat,  bat  acting  independent  of  it.    Dr.  Xan< 
tolls  of  thaws  in  the  arctic  regions  daring  the  long  polar  nights,  when  04 
rmy  of  Sun  had  visited  them  tor  weeks.    And  Captain  Hall,  on  the  farthesi 
|>aitit  ever  reached  by  explorer  toward  the  pole,  was  gladdened  by  the  fai 
oonheru  horixoiJ  banked  with  nimbus  clouds.   This  vapor  when  evaporate< 
IB  wmbined  with  the  oxygen  and  electricity,  and  exists  by  that  force  in  thj 
ftlinnsphere.    This  acted  upon,  by  static  or  inductive  forces,  perhaps^  cou- 
d@nsoa,  and  clouds  are  the  result.    It  takes  place,  we  see^  as  readily  in  th 
de|iths  of  the  arctic  night  as  in  the  heated  atmosphere  of  the  tropical  day 
And  the  artic  storm,  which  by  this  vaunted  law^  should  be  the  result  ol 
heal,  by  its  icy  breath  destroys  even  lichen  life  and  howls  in  those  awful 
^olitodes,  amid  crashing  icebergs  and  the  groaning  ice  fields  with  a  powep 
that  surpasses  the  storm  revets  of  the  tropics. 

Dynamically^  the  heat  of  the  Sun  is  incompetent  lo  this  task  even  unde 
Ik*  most  favorable  conditions.    I  must  return  to  this  theory  once  more,  t<* 


722 


ABQVT  THE  ATMOHPHBBE  ANB  ITS  PffSKOMSBA 


givt.*  it  u  parting  word.    lie  advocntcii  tell      all  tlief»e  awfuJ  mAiii|M| 
oomo  from  the  ascenaive  power  of  heated  air,  but  Cfxperituistit 
Btrated  that  even  air,  coritined       aa  to  prevent  tbd  ap«rmyg|^^| 
of  ditfuBion  and  expant^ion,  which  art*  fVee  to  aet  in  the  atmeqHH^ 

heated  to  100°  abov^  durrounding  air,  ex<^rts  a  farce  of  onlr  onJ 
of  an  ouneo  to  a  square  foot.  Yet  foresta  have  been  pr*-  < 
wrecked,  and  navies  «it ran d^d  whoQ  the  thermometer  abowe^^ 
it  poiM^tble  i^eience  has  endorsed  such  a  Htupcndous  ilinsioii  as  ihi^?  WW 
instead  look  to  thin  other  aourco  for  the  daily  atmospheric  phenomM 
over  the  globe?  The  electrical  cnrrent  is  uniform,  the  heated  air  tl 
Is  not — the  results,  varied  and  incessant,  are  in  harmony  with  thecl 
law,  which  is  constant  but  in  varying  intea**tty  The  one  h  harma 
and  consifitent,  the  other  uniform  only  in  iti»  incODsieteneie^a.  E^erj  til 
B0e  the  evidcn^^es  of  the  electric  flow— even  the  «hivc*red  tree  tetb  im 
that  the  positive  cloud  and  the  negative  earth  have  eBtablished  thed 
cal  eqailibrium,  leaving  it  to  be  a  witness  that  man  may  leara.  11 
told  the  same  fact  by  influences  upon  animal  life  long  before  the  di§tj 
oause  has  become  patent  to  the  sense.  Cackling  gec@e  &aved  Eoial 
their  cries  preceding  a  storm  have  told  the  rttstie  tbr  age^  what  seieiM 
shut  itfi  eyoin  to  for  centuries.  Even  the  unpoetic  pig  bas  di£KK)fefi 
faot,  and  in  obedience  to  the  law  makes  hif*  bed  warm  long  in  adi 
Can  we  not  learn  oi  facta  as  well? — that  these  are  the  warnings  of  elei 
conditions,  not  of  tropical  heats  2,000  miles  to  the  i*outh  of  ns.  | 

But  to  return.  Even  the  o^cUlations  of  the  baromeWr  are  uowj 
to  be  influenced  by  electric  currenta,  for  It  has  its  maxima  and  it«  ml 
entn*ely  independent  of  temperature — tides  of  the  fttramphcre  as  thm 
tides  of  the  sea^ — ^induced  by  electric  tension  of  the  air  And  as  intil 
before,  it  is  more  than  a  qttestiun  whether  clouds  ihemi^eLvee  are  ad 
result  of  electric  process  instead  of  cold — or  that  cold  m  only  omJ 
agents,  hut  not  indispensable.  i 

It  is  by  no  means  Bettk^d  thai  magnetism  does  not  promote  eoH 
that  in  thi**  form  ol  ciectrit^ity  we  may  aot  find  the  laetor  which  ha«  J 
been  evoked  from  unknown  and  unknowable  apace.  If  so,  then  the] 
is  eompk'te  fhat  *  cold  i»  the  abseiico  uf  heat/*  has  been  the  exi 
our  knowledge,  is  proverbial,  but  if  cold,  too,  is  found  to  be  but  oad 
of  the  manifestation  of  thfs  mysterious  force,  then  will  metdorologJ 
new  elements  for  th*.^  fulfillment  ol  its  ambttion  as  an  exact  soien^e.  1 

Wo  do  kuiiw  that  the  magnetic  inien^^ity  of  the  earth  differs — til 
uniformly  distributed.  Th<?rc  are  magnelic  poles,  and  we  find  ihad 
are  lines  of  greatest  intensity,  passing  from  these  polos  and  t  onni 
with  like  poles  in  both  beaiispberes,  Tluy  aie  known  a^  line**  of  noi 
tion — or  where  the  neodle  does  not  dip.  Facts  show  that  these  Hnen 
the  raeteorologj'  of  that  jjortiofj  uf  the  eiirlh  through  w*hich  they  pal 
the  stormy  Atlantic  and  the  peacetbl  Pacific  seui*  attest,  ai<  wt*M  a 
climatic  conditions  of  their  coasts. 
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fBat  tlRv  important  fact  is  that  these  magnetic  polos  arc  palea  of  eol^ 
tl  thii  isothermat  \inm  of  our  hemisphoro  are  atfeeted  hy  these  poles^  « 
IM  of  no  variation  and  ip-eateat  ioteoeitj.    Take  a  globe^  with  the  IsM 
lermal  Hnee  drawn  upon  it,  and  looking  down  from  abov6  the  north  poler 
■d  this  fuel  t^trikes  the  observer  with  startiing  force.    That  seas  and  ele- 
Iticim  have  their  effect  upon  these  line©  oi  temperature,  is  nndonbted,  bnt 
kit  they  are  intimately  connected  with  iho  magnetism  of  the  earth,  or 
Hit  its  temperature  is  affected  by  these  poles,  is  too  apparent  to  be 
Hected. 

1  But  *hi9  topic  can  be  To  [lowed  no  farther — for  a  paper  of  this  scope 
mB%  have  a  limit— it,  however,  indicates  tho  way  for  the  completion  of  the 

I  In  this  vast  field,  it  was  necessary  to  be  discaraive,  and  that  U  the  vibw 
leiented.  I  hare  not  pretended  to  ha^e  a  theory,  or  to  accoant  for  th^ 
Mnomena  of  the  atmosphere.  J^h&t  much  of  what  has  been  said  is  of  course 
hide  and  undigested,  is  too  true,  Tho  only  object  baa  been  to  set  forth 
Boe  factH,  which  have  from  time  to  time  forced  upon  the  mind  the  oouvic- 
pn  that  the  old  and  generally  accepted  theory  of  tho  atmosphere  and  ita 
Igpomena  was  not  the  true  one.  That  at  best  it  was  but  a  partial  presen- 
of  the  causes  underlying  these  phenomena — and  as  a  law  utterly 
pPbnt  the  authority  of  facts  to  sustain  it,  and  that  wo  must  lof>k  elsewhere 
p  light,  which  after  nearly  two  centuries  of  followiiig  this  theory  has  oodod 
I  deeper  darkness, 

I  If.  then,  tho  solar  system  had  a  common  origin— which  the  common  la' 
I  obeys  declares— i Is  matter  is  the  i^ame ;  that  its  constitution  as  to  its 
nmbere  vnrieK  only  in  degree ;  that  the  law  of  the  atom  is  but  the  law  of 
krorld,  and  the  force  that  travels  with  tho  sun,  the  same  that  abides  with 
M  eun  itself,  and  in  all  it»  family  of  worlds.  That  life  is  the  law  of  mat- 
■r*  and  that  the  planelw  have  thoir  life,  as  we  that  live  on  them  have  ours 
Uhat  one  i»  thi^  rei^ult  of  the  same  law,  or  power,  as  we  may  call  it,  as  tb 
l|er* — the  one  world  differing  from  the  other  only  in  degree, 
r  That  if  the  salar  system  wm  the  result  of  force,  acting  on  nebulous  mat 
b",  our  utmosphere  is  at^  mnch  a  part  of  that  nebulous  matter  as  the  rocks 
Lthat  both  are  tht*  result  of  the  same  force  which  we  call  radiation,  or 
ioling — arid  that  it  if*  composed^  mainly,  of  those  elements  immutable  to 
Lb  forces  that  formed  tho  solid  globe  or  liquid  wators.  That  at  a  period  in 
lla  process,  life  as  we  know  it  was  impossible,  and  that  lite  came  when  the 
ifiditionw  made  it  possible.  That  the  process  is  fetill  going  on.  or,  that  the 
Wct*^  which  once  operated  on  the  primal  nebula  have  in  the  long  ages  of  their 
beratifm  pruduced  such  an  equilibrium  of  matter,  so  adjusted  Its  functions 
f  to  make  the  elements  as  a  whole,  self  compensating,  self  conserving,  and 
iuH  Helf perpetuating  and  eternal— tor  thi^  purpo^^es  of  this  pupiir  not 
tqaisite  to  Jsnow  or  to  inquire.  d 
*  T!mt  the  air  and  elfrth,  thus  of  the  same  origin,  are  for  planetary  puil 
|>ae>s  identical,  and  controlled  by  forces  which  impart  the  properties  Ofl 


\s  ' 
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to  tbi»  otber.  Thjit  thi» 
in  the  »ir  T 
iu  tin|»artm^  life  and  d 
^^wiftd  In  the  one  i!§  folt  in  ibe 
ilmttoUi  m  the  grent  family  of 
«k  IIm  phenomena  wi^  ^ee— 4j 
winda  Mil  tbo  tornud^i.  all  ftty 
A»  Sifr«f  til*  ffWUem  ttaeir — tbe  revebitioos 
w^imm  rmamH^  ««  «e«  iti  ibem.  and  wlunK-e  wo 


[  thm  hc^  iA  ibv  6a  ri     a  powA^rfal  fact 
I  b«t  ttei       gloho  has  witbiD  it  energi 
«Hi  hMI  ol  fla  own,  whicb  a<!td  reflpotieivQ,  ia 


METEORIC  STONES  AND  SH< 
BT  PROF,  O,  a  BROAr>B£A&,  PLlAi 

Tbc  pb^dotiienoii  Falling  Stars  or  Mateo; 
8%OHm  mnd  BoHdes,  t%  one  ibai  te  \m 
.jwt  OD0  that  ia  noar  m  and  at  alt  tim 
They  laali  beiora  our  riaion  with  dazzling  bH 
dliAppear,  Some  are  gafteona  aod  of  course  tri 
IbeBolidm 

M^lwme  Stoii«0  «re  liable  to  fait  at  any  t 
:tii0  ikoottag  atara  are  more  lik@ly  to  be  aeeti, 
ol  Attguat^  a  ahower  of  meteors  ie  geen  tbat 
fXHiattilattoii  Fimeaa.  Another  period  of  the 
ber.  »lV*r  lb trlT- three  years,  and  for  tbree  yi 
Ikqr  apfxtr^mly  proceed  from  the  ConBtellai 
appeftfrniii:^  of  tbe  KoTember  tnhower  will  be  in 
BedMea  them  two  principal  abower^t 
hiitidr«d  otb«?rfl  recurring  at  regular  in 
eload  ol^  dark  bodies,  (ooaely  held  together 
tn  a  common  orbit^ 

Schtapparclii,  Le  Verrier  and  otherfl,  ^to 
irt*  art?  tragmentary  masses  revolving  Hke  %h 
At  orbit,  which,  in  its  course,  approaches 
.  rs«^t?ted  by  their  orbit  at  this  regular  p 
tion  into  our  atmosphere,  and  are  then 
.  hy  tb<^  resistanco  oiTered  hy  the  comprei 
M  ifiparolli  also  came  to  the  conclniiotf 
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B  may  be  a  comets  and  at  another  time  a  shower  of  meteors.    He  first 
rvod  that  a  large  and  brilHatit  comet  which  appeared  in  1862,  croeeed 
e  path  of  the  Earth's  orbit  in  the  very  regioD  id  which  the  August  me- 
leorH  app^aretJ  ,    Hie  invcstigatioiie  proved  that  both  the  comet  and  the 
oieteorH  had  iraifeled  along  the  same  path.    But  with  much  study  and 
rTation  it  was  some  lime  before  an  attendant  on  the  November  train 
aid  be  found.    At  la&t  Peters  found  that  a  telescopic  comet  did  In  fact 
vel  the  same  path  as  that  oi  the  November  meteors.    These  facte  at  least 
wed  that  close  relations  existed  between  comets  and  meteors^  and  caused 
tronoracre  to  study  more  closely* 
Adams  demonstrated  that  the  sone  of  cosmical  bodies  forming  the  me- 
T  system,  had  an  orbit  extending  out  into  space  beyond  tbe  orbit  of 
ran  us,  and  the  opinion  of  some  astronomers  is,  that  to  Uranms  do  we  owe 
e  attraction  of  these  star  showers. 

The  various  meteor  systems  appear  to  proceed  from  or  near  some  fixed 
int  in  the  heavens.  Besides  the  radiant  points  above  named^  there  is  a 
rominont  shower  nf  November  27.  that  appears  to  proceed  from  (Qamma) 
ndromedas. 

Meteors  chiefly  appear  between  46  and  92  miles  elovation,  (mean,  t>6)j 
eir  speed  varying  f  rom  fourteen  to  one  hundred  and  seven  miles  per  second, 
majority  of  the  November  meteors  seen  in  1868^  appeared  of  an  orange 
lor,  a  very  few  blue. 

In  1866  the  portion  of  the  atream  of  November  meteors  through  which 
e  Earth  passed,  was  80,000  miles  deep.  In  1867,  the  Earth  traversed  a 
hallow  part  of  the  stream,  or  &0,000  miles.*  Prof  H.  A.  Newton  estimates 
e  thickness  of  the  August  ring  at  five  to  ten  millions  of  miles;  for  the 
~th  raovin^f  at  the  rate  of  two  millions  of  miles  per  day,  is  immersed  in 
i  for  several  days,  and  in  two  hundred  and  eighty-one  days,  periodic 
'me,  he  estimates  more  than  300,000,000,000,000  for  the  total  nnmber  in 
e  Ajiguai  ring,t  Prof  Twining  (J)  says:  The  conformahte  meteors  of 
ovember  and  August  are  chiefly  to  be  distinguished  from  ordinary  shoot- 
ng  stars  by  a  ma^^sive  aspect  resulting  from  a  more  ardent  and  copious 
ombustion.  They  are  further  distinguished  by  their  numbers  and  rela- 
ions  to  a  radiant.  Those  of  ordinary  nights  also  sometimes  pursue  mn 
iratic  course,  darling  off  laterally  at  the  end  of  their  appearance*  or  wav- 
ng  from  side  to  side,  sometimes  even  appearing  to  expire  twice* 


Humboldt  gives  the  following  catalogue  of  the  appearances  of  the  No- 
vember 13 th  shower: 


THE  PIOYEMBEB  SHOWER. 


1787. 
1818, 
1822. 
1823. 


November  9-10 


12-13 
12 


1846, 
1847. 
184  a 


November  12-13 
12-13 
12-13 


12-13 
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A  star  flbo^rer  19  chronicled  in  GenBtiuj  a»  i&pprartDg  KoTralwl 
1006,  aeemifig  as  if  It  rained  Atars,  Oret  the  larg^t  and  brtghlasl,  ftod  \ 
both  large  and  smalt  one§^  beeoming  exttnguiflhod  before  reachio^ 
fianbf 

An  early  record  waa  thiit  of  %  m^tearic  storm  A.  D.  902.    Later  mi 
November  a,  1698;  oi  November,  1833.  and  Nov«mb<?r  14,  I8l>6.  ft 
thaae  data  it  was  at  once  known  that  the  fjeriod  of  the  November  i 
was  thirty -three  years. 

Other  diBplays  referred  to  the  November  shower  were  : 


October  18.6 
19  . 
^*        19  , 

2i  . 

26  , 


.A.  D 


903 
931 
934 

uoi 

1202 


October  29.&,, 
Novem>  Z 

"  11,6., 
-  12.7.. 


..  A.  1366 

-  1^1 


Arago  estimated  that  during  three  hourfi  of  the  12th  of  NovembeT,  li 
there  passed  over  240,000  meteors.  Many  persons  can  now  remember  d 
it  was  a  very  remarkable  shower.  So  remarkable  was  H  in  its  brillial 
and  number  of  itars,  as  to  be  a  source  of  terror  to  many  of  the  igDOitj 
who  imagined  the  final  day  of  all  things  had  arrived,  j 

1 1  has  been  assumed  by  astronomers,  based  on  obsorvatione  made^  fl 
seven  and  a  half  millions  of  meteors  pass  the  Earth's  atmosphere,! 
bright  enough  to  be  seen  by  the  naked  eye,  every  twenty»fuur  hours  ;  on 
revealed  by  the  telescope,  would  number  four  hundred  mi  I  Hons. J  | 

METEORS  OP  JfOVEMBBR  2T.  1 

At  Teneriffo,  Canary  Islands,  on  the  2Tth  of  November,  1872.  five  b| 
dred  meteors  were  seen  to  lall  in  the  space  of  half  an  hour.  At  11:30  pJ 
November  29,  the  rooms  of  the  Americiin  Consul,  Mr.  O-  F.  Dabney,  m 
suddenly  illuminated  by  an  intense  blueitih  white  light,  lasting  for  sftfi 
seconds.  It  was  apparently  brighter  than  the  moonlight,  becoming  fl 
and  than  vanishing.  About  lour  minutes  after  a  report  was  heard  siin] 
to  that  of  a  largo  piece  of  artillery,  shaking  the  house  and  reverberitl 
for  some  seconds  among  ihe  surrounding  mountains.  Persons  eaw  this  I 
teor  as  a  luminouB  body  of  conical  eh  ape,  going  with  great  velocity,  pi 
foremost,  and  drawing  after  it  a  long  fiery  train.*  1 

The  above-named  shower  of  the  27th,  was  also  ob*^©rved  uader 
favorable  circumstances,  by  Padre  Denza,  at  Moncatieri.  Italy.  It  was] 
parent  from  dusk  until  alter  midnight,  during  which  tim«  of  »ix  ho] 
33,400  meteors  were  counted  by  four  observers.  Bat  thia  rrally  did  | 
include  the  total  nnmber  passing,  tor  in  the  first  hour  of  the  night,  J 
especially  in  the  huur  of  the  maximum  fail.  S  o'clock,  there  was  in  sd 
regions  of  the  heavens  truly  a  rain  of  fire,  so  that  it  was  imposnible  lo  ccl 
any  but  the  most  remarkable*    Padre  Densa  speaks  of  this  as  u  very  «l 
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I  and  beaiititui  phenomenon,  some  nioteors  showing  the  most  varied 
delicate  colors;  many  were  followed  by  broad  and  brilliant  traoki  of 
*  fire,  very  frequently  balls  of  a  dazzling  white,  and  with  a  diameter  but 

Iittle  lohS  than  that  of  the  moon^  were  Been,  The  general  aspect  was  that  of 
.00»mieal  cloud,  which,  encountering  our  atmosphere^  was  broken  in  pieces 
III  scattered.  The  position  of  the  radiant  waa  near  {&amma)  Andromedi@. 
Denza  conaiderod  it  a  regular  periodic  shower ^  the  same  seen  by  Brandes 
tb  December,  1798,  by  Abbe  Raillard  December  7,  1830,  by  Herriek  and 
Flangorgues  in  1838,  also  recognised  at  Bergamo  in  1867.  In  1872  its  point 
lH^r  contact  with  the  earth  a  orbit  should  fall  on  Kovember  27-28. 
H  This  shower  of  November  27\  1872,  was  also  seen  at  Tnrin,  at  Home,  at 
HN^lermo,  at  Naples,  at  Messina.  At  Matera,  Prof.  Vito  Eugenio  with  three 
BASistants  counted  38J&:j  meteors  in  six  hoars.  The  maximum  took  place 
BTery  where  between  8  and  9  o'clock,  and  the  radiant  was  found  to  be  not 

from  (gamma)  Andromeda. 
H  This  display  was  observed  in  Egypt  and  welJ  noted  in  England-  E.  J, 
Biowe*  of  Nottingham,  enumerated  58,060  between  5  h  20'  p,  m,  and  10  h 
BO'  p.  m..  and  observed  the  radiant  point  to  be  (gamma)  Andromedi?*  Near 
Kbe  radiant  point  the  meteors  were  the  smallest  and  had  the  shortest  paths. 
Hill  had  tails,  bat  only  the  largest  were  observed  to  vary  in  color.  Several 
Kimes  during  the  display  reports  were  heard,  resembling  that  of  distant 
Bhot  gnns. 

H  At  Athens,  Greece,  about  25,000  were  countt>d  during  nine  hours,  and 
B)r.  Schmidt  !itated,  that  while  the  shower  of  November  13,  1866,  was  re- 
Bnarkable  for  its  brilliancy,  its  numerous  bolides,  the  slendernesft  and  brigbt- 
Hiess  of  the  trains  and  preponderance  of  green  colors,  that  of  November 
^KBf  1872,  was  entirely  di  If  ere  at,  the  stars  were  chiefly  faint  with  broad 
^Hftnkelike  trains  and  colors  bt^lween  white  and  reddish  yellow,  and  motion 
Hlpparentlj  slow  and  undecided,  f 

H    This  shower  of  Novemlver  27th  wm  aim  observed  at  numerous  statione 
Bo  the  United  States,  beginning  on  the  24th,  but  there  were  not  so  many 
Mounted.    Their  point  of  radiance  was  Irom  (gamma)  Andromedie. 
H    Old  Lueatian  '^hro nicies  report  that  on  3d  December,  1566,  there  (ell  at 
^poran  fire  from  heaven  like  flakes  of  snow,  J 

H  Prof.  NowtoD|[  supposes  that  the  meteoric  showers  were  at  one  time  all 
bonnecled  with  periodic  comets  and  the  scattering  took  place  at  or  near 
■heir  perihelion.  A  startling  tetegram  from  Prof  Klinkerfues  on  the  night 
B»f  November  30th.  1872^  ran  thm  i  Biela  touched  the  earth  on  the  27tb. 
Hfcstronomerg  stale  that  in  1872  Biela's  comet  disintegrated  and  appeared  ae 
mt  Btar  shower.  Prof,  Newtong  gives  data  showing  that  the  NoTetuber  st&r 
^bhower  has  a  motion  along  the  siderial  year  of  one  day  in  seventy  yeara^ 
^bod  the  dates  ot  the  earlier  showers  show  that  the  true  period  does  not 
Bffidely  differ  from  the  siderial  year. 


i  AmtTlrjkn  JmiFiial,  Februiry,  lti7S. 


Amertcsii  JoiiroAl,  Juiumtf^,  ISTS.       |  AmeHnii  JdUftkil*  Jolf 


METEOEia  STONES  AND  SB OO TING  STAMS, 


OTHER  PEBIODE, 

Schiapparelli  cites  m  shower  whose  polot  of  radiaoce  is  In  the  No 
Crown,  and  time  April  30th  to  May  Ist.    Prof.  Dmoiel  Kirk  wood  hm 
milled  the  period  of  this  display  to  be  about  seven  years,  aod  tliinki  t 
oorresponds  with  the  fatlowmg  list  of  displays - 


April  17.  .••.-.A,  0. 

18..,.,...,  

16   *^  1 


April  9.,  .A.  401 

**    17.   "  538 

•*    17..   830 

August  Meteors. — Francis  Bradley  in  going  from  DaTeaport,  low 
Chicago,  IlL,  August  9  aod  10,  1858,  observed  128  shooting  start, 
radjEDt  poiot  was  at  or  near  Perseus,  f 

Prof.  Twining  observed  at  New  Havens  Cono.,  Aagust  10,  IS 
p,  m,,  a  meteor  beginning  near  (Epsiton)  Cygni,  which  appeared  refy 
liant  for  12  seconds.    Mr.  Horrick  says,  we  were  startled  hj  a  bril 
flash,  imtqeditttely  followed  by  a  bright  pho^phorio  bar,  the  tnotoor  baf; 
suddenly  vanished,  which  was  viBiblo  for  20  seconds,  thus  indicating  aTM 
track  of  33  miles  and  altitude  of  70  and  54  miles,  with  a  velocity  of  26.C  i 
per  sec0od4 

On  10th  December,  1862,  at  10^  to  11  p.  m,,  a  half  dozen  meteors  ' 
seen  at  Pbiladolphia^  apparently  radiating  from  Castor  and  Pot  lax. 
next  morning,  from  4  to  4^  a.  tu,,  a  few  more  were  seen  alaOn,  alt  radi" 
from  the  same  point. 

3fET£0El€  STONES* 

Wo  have  thus  far  been  speaking  of  Meteorites  as  bodies  havl 
definite  motion.  Bolides  or  Aerolites  are  reckoned  by  gome  persons 
governed  by  the  «?<ame  laws  and  to  have  periodic  revolutions,  hut 
and  even  our  best  scientific  men,  choose  to  think  different! v.  laves  * 
prove  that  the  laws  of  crystalization  affecting  them  are  the  same 
affDCting  torrestial  matter.  |[  Thus  we  find  pyroxene,  olivine,  chr 
angite,  &c.,  as  constituents  of  meteoric  bodies.  Their  form  is  very  t 
iar  and  of  various  shapes,  going  to  prove  that  the  in  dividual  in 
have  not  always  been  cosmical  bodies,  for  otherwise  their  form  w 
been  spherical  or  spheroidal.  They  must,  therefbre,  at  one  time, 
formed  part  of  a  larger  mass. 

Sulphurets  and  phosphurets  of  metals  are  also  found  in  the  iuteri 
the  mass,  arranged  in  nodules  completely  separated  from  the  mass. 

Meteoric  stones  may  be  (t)  metaUic.  (2)  stony,  (3)  mixed.  The  roc' 
minerals  of  meteorites  are  not  of  a  sedimentary  character,  nor  such 
produced  by  tbe  action  or  agency  of  water.  The  stony  meteorites  all 
a  dark  colored  coatingf  which  has  been  formed  upon  them  after  the^ 
tered  our  atmosphere.  Metallic  iron  alloyed  with  more  or  less  nickel 
cobalt  is  ol  almost  constant  occurrence  in  meteorites.  The  existence  of 
highly  oxydi stable  mineral  in  its  metallic  condition  is  a  positive  indie 

•  J^mertGAEi  Journal,  July,  f  AinvricMia  Jotirtial.  NotutuNir,  ISfiS, 
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of  a  nearcity  or  total  absence  of  oxygen  (in  ita  gaaeoufl  state  or  in  the  form 
of  water)  in  the  loeulity  whentie  it  eame.    Tlie  wtonj  portioisa  rti^einble  the 
older  igDoous  rocrkfl,  and  very  closely  those  of  saome  active  or  extinct  vol- 
onnfiea.    Phosphonis  is  frequently  but  uot  always  uBSoeiated  with  the  iron,  f 
Iron,  nickel,  cobalt  and  pboftphoruB  are  almo^^t  con  stunt  conatituentH,  and 
Dr.  J.  Lawrence  Smith  states  that  in  only  three  or  four,  out  of  aomtf  bun- 
dreJs,  Ihcy  were  not  recognized;  and  none  of  these  minerals  are  associated 
With  oxygen  ;  and  excepting  copper,  none  of  them  are  even  h>ond  upon  the 
«iarth  without  oxygen*    PhoHphorus  is  probably  aJwaye  an  a^Boeiate  of  me- 
teor irons. 

Although  analysis  reveals  that  meteoritef*  do  contaiti  a  few  minerab  un- 
known to  our  earth,  still  those  minerals  may  be  resolved  into  their  wimple 
^Ictnents  Nuch  aa  we  are  familiar  with.  Besides  the  above  coimtituents  they 
^>Qiain  oxygen^  hydrogen,  sulphur,  phosphorua,  carbon^  aluminium,  tttani* 
Bm,  lead,  manganese,  caicium,  sodium,  potassium,  magnesium,  lithium, 
^Rrontium;  also  olivine,  augite^  tiii^  and  chromium. 

B  Dr.  J,  Lawronct^  Smith  considers  that  enstattte,  bronzite  and  chrysolite 
Hbrm  1>0  per  cent  of  the  earthy  minerals  in  the  aggregate  mass  of  all  me^ 
B^ne  stones,  | 

H  Sehr©iber*<ito  and  Troillite,  two  minerals  not  found  in  the  earth,«are 
Hltind  in  meteorites.  Schreihersite  is  a  piiOs[ihurct  of  iron  and  nickel,  with 
^nees  of  cojiper  and  cohalL  Troillite  in  a  pmtOf^ulph id  of  iron,  with  uomc- 
Bimos  tracer  of  nickel  and  coppvr. 

H  Some  scientific  persons  proclaim  the  theory  I  hat  solid  meteors  have  been 
Hjjoeted  from  the  moon,  others  that  they  are  formed  from  particles  collected 
Hn  llie  atmosphere.  The  thuory  of  olht?r**>  is  that  they  arc  small  planetary 
Bodies  revolving  around  the  sun,  one  portion  of  their  orbit  approaclnm-  or 
Brt>«sing  that  of  th*^  earth,  and,  being  small  bodies,  approach  loo  near  our 
Bplatiet  and  fnll  to  the  earth*t^  surface.  This  presupposes  their  having  al- 
Hrays  lutd  an  individual  eosmieal  exiKtenec. 

B    Terxego  in  1G60  and  Olbere  in  1795  advanced  the  lunar  theory,  which 
6up|iorled  by  Laplaee  up  to  his  death.    Bericlius,  Arago  and  other- 
^PSo  hold  the  «amc  views,  but  in  1830  Olbere  discarded  it  and  adopted  th-. 
Boamical  theory. 

B  The  average  specific  gravity  of  meteors  is  claimed  to  be  about  the  same 
B^  that  of  tlie  moon,  as  also  their  chemical  composition.  Astronomers  say 
Bhftt  A  body  projected  from  the  moon  with  a  velocity  of  about  8,IK*0  feet  per 
Be^cond  would  go  beyond  the  mutual  point  of  attraction  between  the  earth 
Bnd  tnoon*  Dr.  Peters,  who  made  observations  at  Mount  -Etna^  csti mated 
Wmt  the  velocity  of  i^orae  stones  was  125(1  feet  per  second^  and  obaeTTations 
Bl  Teneriffe  gave  3,000  feet  per  second.  * 

B  WlDAIANSTATTtAN  FIGUaES. 

B    There  arc  certain  Uoea  resembling  scratches,  developed  on  the  smoot It 
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Rurfkue  of  iron  meteoriteR  pecnliar  to  them,  and  thus  far  never  foi 
ma  J  other  eUm©  or  met&L  Thej  are  called  Widmarifttattiitn  figur 
tbe  Batee  County,  Miisotiri,  meteorite  they  eongisit  of  four  gj&tems 
thove  in  each  wyetem  parailel  to  c&'jh  other^  and  crosaltig  thor^e  of  th 
ajRietUR  at  obliqueB  afigles.  To  obtalo  these  lines  It  is  neeeee^iy 
eogblj  poliBh  the  surface  of  iron,  then  tay  on  tiitrie  acid,  rub  this 
the  lines  appear.    {See  p.  741,) 

SIZE  or  HETEoairaa. 
The  Bates  County  Iron  meteorite  was  a  little  over  S5  tbs,  befoi 
enk  The  Tazewell  Emt  Tenneeae  Iron  meteorite  was  55  tt)&.  That 
from  Coahuila,  Mexico,  fifty  mil^a  northwest  of  Santa  Koea,  and  no 
SmithBonian,  252  lbs,  Tncson^  Arizona,  of  iron.  1400  lbs.  Bight 
from  Coahuila,  obUined  by  Dr.  Butcher,  from  290  to  800  Ihs.  A 
meteoric  iron  now  in  Chihuabua,  weighs  about  3,853  tbs.  Proba 
largest  known  meteoric  mase  is  of  iron^  and  discovered  by  Dr,  John 
in  Oregon,  in  the  mountains  east  of  Port  Orford*  and  supposed  to 
ieveral  tons. 

The  San  Gregario^  Chihuahua,  meteorite  weighs  1006  His,  A 
meteoric  iron  near  Melbourne.  Australia,  i»  said  to  weigh  five  to  si 
another  mass  near  by  weighs  on©  and  a  half  tons,  The  Gibbs  metei 
the  Yaie  College  cabinet,  weighs  1035  lbs.  It  wm  brought  from  Re< 
Don  Rabin  de  Celis  discovered  one  in  the  District  of  Cbaco-6ui 
South  America,  whose  weight  was  estimaled  at  32,000  lbs.  There  is 
at  Bahia^  Brazil,  whoao  weight  14,000  tbs*  The  Siberian  meteorit 
by  Pailas,  weighed  originally  1,600  tfes*^  and  contained  embedded  . 
of  Chrysolite.* 

A  mass  of  meteoric  iron  from  Greenland,  weighing  several  th 
pounds,  was  on  exhibition  at  the  Centennial*  A  Swedish  Scientific  Exp 
to  Greenland,  in  1871,  brought  away  twenty  large  piecee  of  raeteori 
The  largest,  of  21  tonn,  was  deposited  in  the  Royal  Academy,  Stoc 
the  next^  of  nine  tons,  at  Copenhagen. 

CATALOQUES  OF  MSTEOEtTES. 

Dr.  Otto  Buchner,  Leipzig,  1863,  catalogues  the  fall  of  153  stq 
teoritcs,  commencing  with  a  fall  of  Nov,  IC,  14&2,  and  ending  Oct.*  1 
The  various  cabinets  of  the  world  included  in  1863,  the  following' 

Vienna    194    i  Gottingen,,,,.... 

London,  (British  Mueeum]  190    |    Paris,  (Garden  of  Planta)... 
Th©  largest  private  collections  : 

R.  P.  Gregg,  Manchester,  England.....  

Reichenbach,  Vienna  , 

Neville,  London,,  .~   

Auerbach,  Moscow..  

Newman,  Prague.  

J,  Lawrence  Smith,  Louisville,  Kentucky*.**,..  

C,  U.  Shepard,  Amherst  College....  1 
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B  1876  Prof*  J.  Lawrence  Smith  had  171  in  his  coUeettoii,  and  \n  1872, 
♦  XJ.  Hhopard  bad  143  stony  and  93  Iron  Meteorites, 

REMARKABLE  FALLB. 

A  uioteorT  or  rather  a  Bra  all  group  of  meteors,  were  observed  at  New 
vein,  Conn,,  at  6  p.  m.,  February  14,  1873.    They  appeared  near  Venus, 
ving  northward  and  downward.    There  were  two  balls,  the  leading, 
ImaHer  one,  bright  green,  the  following  one  a  yellowish  colon    At  New 
■ritain,  Conn.,  it  was  seen  t«  divide  into  two  portions,  and  one  or  two 
aller  ones;  the  tatter  soon  vanished,  the  other  two  passed  on.J 
Dr.  Schmidt,  at  Athens,  Grreece,  October  18,  1863,  saw  what  appeared  to 
be  naked  eye,  a  single  meteor,  but  the  telescope  revealed  two  large  me- 
m,  traveling  in  front  of  a  number  of  small  fire  balls,  each  of  which  was 
Ilowed  by  a  train*    Dr,  Beinsun  observed  by  means  of  a  telescope,  three 
lall  meteors,  separated  frem  each  other  by  small  dark  spaces ;  the  two  in 
ynt  smaller  than' the  third,  and  the  three  presented  the  appearance  of  a 
lall  isosceles  trianglo,  with  base  in  front. 

A  brilH&nt  fire  ball  was  seen  at  Montpelter,  Vermont,  July  17,  1818, 
Hween  9  and  10  o'clock  P.  M.  It  was  a  pear-shaped  ball  the  size  of  the 
ill  Moon,  with  its  broader  end  towards  the  Earth,  and  immediately  fol- 
Dwed  by  two  smaller  fire  balls. 

On  June  14.  1871,      H»  Thurston,  IT,  S.  N.,  saw  on  the  deck  of  a  vessel 
^etwoen  Providence  and  New  ITork,  a  sudden  flash  of  bright  blue  light, 
aatantaneously  succeeded  by  an  equally  intense  red  flash,  which  again 
place  to  a  blue,    A  nucleus  appeared  with  a  long  hairdike  train  of  a 
Isb  color,  becoming  rod  on  the  south  side;  it  disappeared  2P  above  the 
horizon  * 

A  meteor  was  seen  throughout  Germany,  from  Halle  to  Vienna,  three 
hundred  miles  distant,  at  7  o'clock  P.  m.,  December  3,  1861,    The  length  of 
path  was  eighty  eight  railes ;  time  of  flighty  two  to  five  seconds,  and  was 
bout  three  hundred  milca  elevation  when  first  seen,  and  exploded  at  an 
levation  of  fifty-seven  miles,  into  three  pieces.    Its  diameter  was  about 
ine  hundred  feet,  and  brilliancy  equal  to  that  of  the  full  Moon,  lucreaaing 
three  times  that  at  Vienna. 

A  meteoric  stone  weighing  12  lbs.,  was  seen  to  falJ  in  Hungary  at  S  p.m., 
E5tober  13,  1852,  which  barted  itself  in  the  ground  two  feet.  Near  Bat^ura, 
idia,  on  Hay  12,  1861,  a  mnnd  was  heard  resembling  a  cannon,  succeeded 
several  successive  peals  of  seeming  thunder.    The  noise  was  hoard  for 
cty  miles.    Five  stones  were  picked  up  at  various  places,  about  three 
iteg  apart,  one  of  them  having  buried  itself  in  the  ground  about  eighteen 
ichos.f 

At  9:30  A.  M,,  November  15,  1859,  a  meteorite  felt  with  a  tremendous 
Implosion  in  the  southern  part  of  Now  Jersey.    It  was  seen  fVom  New- 
btiryport,  Massachusetta,  to  Petersburg,  Virginia.    Its  apparent  diameter 


f  AweHM  Jotif»jil  of  SelnnrH!,  July,  IS' 3. 


*  American  Jourii&l  ot  ^Icimi,  JftDii«rf ,  Ii71. 
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mppeared  to  b»  some  what  Ims  than  that  of  the  Siin>  At  Xew  Et 
appeared  about  12°  high  or  thirty-«ix  mil©*;  ih  Kew  York,  35*;  at 
EFnlritt*  D.  C  40**  ;  dienppearhig  netir  Tnckcrtawn,  N-  J,,  al  10^  tl^v 
ll»  %'iHible  path  was  cetirnniud  to  he  15'^  lo  25**,  and  velocilj  elgh 
thirty *eix  miles  per  eecood,  bwing  visible  two  seeotid^  at  Alrxaodn 
disappearance  wart  altei id ed  with  a  ^iiddei*  fla^h  of  liifht^  lea^iog  a  » 
fol 0 m r» ,  w h r f th  booh  van i eh ed ,  A  m i n u t e  niii* r  i h e  fl Ji8 h ,  a  ^^erie?*  of \ 
-PXph>sioiis  wa;^  lieurd^  which  wor^  ctmipared  to  tlie  ilisehiirjije  of  a  one 
mnt\  pound  cimnon  ;  thiw  conlipuing  l*ir  about  two  mitiiitot^. 

Mctfor  nf  July  20,  IHdO— Tliifi  wm  visible  for  nt  lea»t  ci  thousaad 
in  leij^tli  from  N.  N,  W.  to  8,  S,  E.  by  »tn*©ij  (jr  wight  hundred  in  widt 
from  Lake  Michigan  to  iho  Gulf  ^treiim  and  from  Mulne  to  V^irgioia 
ec^rvntiotis  at  N*.'vv  Haven  dutermiood  lis  pnlU  S.  28*^  W,  with  a  maii 
altitude  of  SH**  and  timo  of  flight  10  U}  20  actTond**,    At  Meadrille.  P 
altilude  wa-*  ^itJ"^  JJO*  from  the  northern  horison,  disappearing  at  iin  a! 
3°  30'.    Prom  th^  various  obiiei  vatiimsi  it  wa?*  detenu iitod  thut  ihe  v 
plane  in  which  the  meteor  moved  cuIh  tVie  earth  »  eiirface  in  a  Unv  ti 
th©  northern  part  of  Lake  Miehiijan.  passing  tbron^h  Buffalo,  Elmi 
Sing  Sing,  N.  Y.  Greenwich,  Conn.,  and  across  Long  Inland  inia  ih 
Ian  it  e*    Ilh  nearest  approach  to  the  earth*  41  u  rles,  wm  a  3 1  tile  to 
Rhode  Inland  t  44  miles  over  Uud?'on  river,  51  at  El  mi  r  a,  62  at  BufI* 
over  Lake  Huron »  120  over  Ijake  Michigan. 

It  was  fir*^t  Been  m  a  single  body,  graduafly  increiising  In  bri^i 
throwing  otf  oucantonal  sparks  and  fliiahes  of  light,  Keacbing  Elmi 
exploi^tion  occurred,  the  meteor  separating  into  two  principal  portion 
other  ftubordiivate  fragment*!!,  but  continuing  on  their  coarse  in  a  line  !: 
each  other,  but  continuing  to  scatter  luminous  sparks,  until  reach 
point  south  of  Nantucket  when  a  second  explosion  occurred ^  tbi?  pria 
fragments  passing  on. 

The  entire  velocity  was  estimated  to  be  from  §  to  15  miles  per 
Probably  12  to  l*i  miles  would  be  nearly  correct*    And  alluwing  to 
earth's  motion  in  its  orbit  would  give  2G  to  27  miles  per  second  as  the 
velocity  of  tlie  meteor  in  space.    The  apparent  diameter  of  the  lam" 
mass  was  ncivrly  that  of  the  moon,  and  ita  actual  diameter  from  one  £ 
one  third  of  a  mile,  f 

Meteor  of  August  2,  I8B0,™Frof,  Newton  in  Amrrimn  Joumat  of 
1862,  gives  an  interesting  account  of  the  appearance  of  a  mete^oric  fi 
which  first  became  visible  over  N.  E.  Georgia  near  N.  lat  33^  50*  W* 
40'>Bt  about  82  miles  elevation  above  the  earth^s  aurfaee;  passt 
35*^  W.  for  240  miles,  when  it  exploded  at  an  altitude  of  28  miles  over 
southern  boundary  of  Kentucky,  nearly  over  N,  lat,  3t>**  40^*^  W.  long*  fiS 
05'.  It  was  seen  from  Pittsburgh  to  New  Orleans  and  from  Cbarletftoat 
St.  Louis,  an  area  of  &00  miles  extent  It  was  seen  in  West  Virgioi 
Marietta.  O*,  Cincinnati  0.»  Bloomington,  Ind.,  St.  Louis,  Mo.,  Bo 
Green,  Ky.,  Nashvillep  Tenn.^  Montgomery,  Ala.j  Holly  Bprings, 
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harloston^  S,  C.    Tho  duration  of  flight  *wa«  vanoualy  eetimated  from  G 
eonda  to  30  seconda,  but  waB  more  probably  7  or  8  secondB^  for  the  whole- 
ne,  which  would  he  from  3Q  to  35  mil&i*  per  s^^cood.    Explosionji  wert* 
eard  echoiug  like  thuMiJer  from  3  to  5  minutest  atlcr  iil  KnoxvNIc,  Ronm 
cl  Pttti»'  Croesj  RoadSf  TeLii. 
Some  iiccowntJis  tnitk©  the  apparent  srze  of  the  meteor  lar^^er  titan  that  of 
e  moOD.   Visible  oxphieinns  wore  ohtserved  during  its  ftight,  during  which 
ultiludes  of  iiparkt^  wopo  thrown  off.    In  connection  with  thia  Prof,  I^uw- 
B  consider!^  that  thosL*  moteorn^  w}jOf*e  rtdocities  art^  rtdativcSj  gr^ai  are 
arm  up  or  diswipatcd  bt^fore  reaching  the  gronnd  ;  thoHC  whono  vcdocitieM 
re  »iow  furnis^h  acrolittM, 

Meteor  of  Augmtll,  1800,— At  7  b  38'  New  York  moan  time,  a  tire  ball 
bout  as  brilliant  aw  Venus  was  viniblc  from  Pittsburgh,  PtL^  to  Hoxbury, 
Near  the  middle  of  its  course  it  appeared  to  distant  obs*orverp*  to 
parnte  into  two  purts,  while  thos*  wlio  wen*  nearer  saw  it  continually 
Sving  off  fragments.  Its  lime  of  flight  was  about  U  seconds,  and  vtdocity 
bout  14  milert  perseeond. 

It  first  appeared  39  miles  above  the  earllu  nearly  over  the  southern  lin© 
f  Pennsylvania,  in      lat.  39*  3o',  W.  long.  Tt***  45\  and  parsing  N.  BO^  W, 
a  point  3t>  miles  !ibo%*c  the  earth  and  west  of  Buffalo  where  it  was  lait 
n*    The  total  length  of  its  path  was  250  milef,  || 

Dr,  J.  Lawrence  Smith,  in  hia  scientific  researches,  speaks  of  a  meteorite 
hat  wa8  seen  to  fall  two  miles  west  of  Peteraburgh,  Lincoln  county,  Tenn  , 
i  3:30  M.,  August  5,  1805,  during  or  just  after  a  severe  rain  storm,  U 
pparently  came  from  the  east,  and  while  falling,  appeared  to  be  surrounded 
ly  a  milky  halo.  Its  fall  was  preceded  by  a  loud  report,  resembling  that 
f  a  large  cannon,  followed  by  four  or  five  lesser  reports.  It  was  buried 
ighteen  inches  in  the  ground,  and  was  of  small  size,  only  fourteen  and  a 
f  ounces,  of  an  ashy-gray  color,  varied  by  patches  of  white,  yellowish 
dark  minerals,  and  inc rusted  with  a  black  shiny  coat.  It  was  mag- 
«tic,  with  a  specific  gravity  of  3,20.  It  contained  Pyroxene,  Oliirinet  and 
rthoclase,  disseminated.  Kickeliferous  iron  formed  half  per  cent  of  the 
QiiiSB^  and  nickel  a  very  small  quantity. 

Beveral  meteorites  of  similar  appearance  were  seen  to  fall  at  Banville, 
Ala.,  at  5  p.  h.,  November  27,  A  piece  weighing  four  and  a  half 

pounds  was  buried  one  and  a  half  feet  deep  in  the  ground.    It  contained 
l^tJiree  per  cent,  of  iron,  with  a  very  email  per  cent,  of  nickel  and  cobalt, 
nd  had  a  somewhat  oolitic  structure. 

The  Searsmont,  Maine,  meteorite,  which  fell  May  21,  1871,  at  8  a.  M.. 
was  embedded  two  feet  in  the  ground  and  broken  into  several  fragments. 
Its  total  weight  was  twelve  pounds.  It  contained  of  niekeliferous  iron, 
14.62  ;  stony  matter,  85,38  per  cent. 

Dr,  J.  Lawrence  Smith  observed  at  Louisville,  Kentucky^  just  afler  sun- 


fC.  SL  I^yinAD  in  Aoifrfcan  JonrnBL  SeiitemlH^,  JStiD, 
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down  on  the  12th  Deceinber,  1B74,  a  large  red  la^ht  anddeiily  ftppfitnng  i& 
the  B©tihb»  and  for  several  seconds  seemed  to  et&nd  motionless,  it  appaftatfi 
descending  directly  rn  a  line  to  the  observer  j  then  starting  off  with 
certatt],  flntierlng  laotion,  it  moved  slowly  towards  the  horizon  m  ssoiltff- 
\y  direction,  gradually  fading  in  its  flighty  from  a  lurid  red  to  a  darkpurpM 
hue,  and  leaving  a  dense  stream  of  blue  smoke  behind,  which  remitnedte 
Bdveral  rainute§  after  the  dieuppearance  of  the  meteorite^  An  oWmi; 
eighty  miles  east  of  LoutsvilleT  saw  it  appear  almost  dne  we«tp  abom  W 
above  the  horizon,  and  moving  rapidly  aouthward,  inclined  to  the  hoi 
and  disappearing  about  20°  above  it^  leaving  a  bright  track  of  emoki 
first  very  luminous,  soon  fading  as  the  Sun  descended  lower,  then  secBn 
be  wafted  into  zigzags  by  a  gentle  breeze,  curling  up  in  folds  and  dtntj 
ing.  Four  or  five  minutes  after,  three  or  four  loud  detonations  wore  h^ 
in  quick  snccuseion.* 

Guernsey  Counttf,  Ohio,  Meteorites, — This  remarkable  fall  to*#k 
May  1,  1800.    At  Cambridge,  in  Guernsey  county,  Ohio*  (lat  40°  4M( 
81*^  35'),  about  twenty  minutes  before  1  P.  m.,  three  or  four  distinct 
sions  were  heard,  like  firing  oi  heavy  cannon,  with  an  interval  of  a 
or  two  between  each  report.    This  was  followed  hy  soands  liki? 
musketry,  ending  with  a  rumbling  sound  like  distant  thunder,  which  Ij 
for  two  or  three  minutes.    The  meteors  were  seen  to  pass  and  heard  bj 
sons  in  Washington,  Koble,  Guernsey  and  if  uskingum  eounties,  Ohio,  ai 
Parkersburg,  West  Virginia.    Houses  were  shaken  at  Parkershurg  emI\ 
an  earthquake,  and  throughout  the  path  tn  the  above  named  counties 
direction  of  the  meteorites  was  from  southeast  to  northwest,  striking^l 
ground  at  an  angle  of  60**.    Prof.  Evans  calculated  its  velocity  to  be»l 
four  miles  per  second.    In  Washington  county,  near  Noble,  it  was 
forty-three  miles  high,  j^nd  nearly  forty-one  miles   over  Noble  c«« 
a  few  miles  south  of  Saraheville,    About  this  point  of  its  patch  it  expl' 
the  fragments  passing  on  struck  the  ground  at  various  places  in  the  soi 
West  part  ol  Guernsey  couunty.    Soon  after  falling  they  were  quite  wi 
Thirty  fragments  of  various  sizes  from  half  a  pound  to  one  buudred 
three  pounds  were  picked  up.    The  stones  had  a  coarse  gray  apj 
with  a  black  crust,  and  contains:  Nickeliferous  iron,  10.7,-  em 
erals,  89.3.    The  nickeliferous  particlie  contain  miunte  tracee 
copper,  phosphorus  and  sulphurf 

Ima  Counti/,  Iowa  Meteorite. — Mr.  C»  W.  Irish,  of  Iowa  City,  la 
esting  pamphlet,  informs  us  that  this  meteor  struck  our  atmoaphi 
p.  M.,  February  12,  1875,  in       lat.  40^^,  W.  long   **3^,  over  the 
part  of  Missouri  i  it  moved  fVom  South  to  North,  curving  eastw; 
exploded  in      lat  40^  53',  W.  long.       40'  ;  its  visible  path  being 
north  and  47  miles  east,  and  was  visible  about  ten  seconds.  Oheei 
that  its  irglit  was  very  intense,  the  nudeus  round  and  as  bright 
the  Sun.    It  sparkled  and  quivered  like  the  twinkling  of  a  star,  w 

*  Dr.  J.  l^wTeiict  StuUli.  tn  AnflL^riciiii  Journal  of  Sct«ti«o,  Sept* 
ftfT  J,  Liiw  reiirt  Wmkti^»  Scientific  Eeik#ftT('lie« 
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len  a  vivid  flaeb.    Its  mze  and  motion  soemed  to  increase  towards  the 
zeDitU,  when  it  seerad  to  slart  saddenly  and  dart  away  on  its  course.  All 
observers  who  were  in  twelve  miles  of  th&  lintj  of  tta  path,  say  it  ibrew 
down  sparks  which  drifted  eastward.    Their  elouds  of  smoke  or  vapor  fol- 
lowed in  its  track,  at  times  overtaking  it,  and  then  were  lost,    A  bright 
red  with  flashes  of  green  and  other  priamatic  colors,  appeared  around 
he  unci  ens  or  at  the  forward  part  of  it.    From  three  to  five  minutes  after 
aoishini^.  observers  near  the  south  end  ot  its  path,  heard  an  intensely  loud 
lid  crashing  explosion  ;  this  was  followed  by  a  rushing  rumbling  sound 
Bat  seemed  to  lollow^  the  patn  of  the  meteor,  and  at  intervals,  as  it  rolled 
way  north  ward  f  varied  by  Boundn  of  distinct  explosions,  growing  fainter 
as  it  continued,  until  at  last  it  died  away  in  three  to  five  exploRions,  much 
fainter  than  the  others.    One  and  a  half  to  two  minutes  after,  five  quickly 
recurring  reports  were  heard,  reverberating  with  terrific  force,  quickly  sue* 
*eded  by  and  almost  blending  with  these  reports,  came  hollow  bellowinga 
nd  rattling  sounds. 

The  meteor  was  t^een  at  Red  Wing,  Minnesota,  186  miles;  at  Rockford, 
Ulinnis,  150. miles  ;  at  Omaha,  Kebraska,  190  miles  ;  and  at  St.  Louis,  Mo., 
14  mi  lee  distant  from  the  nearest  point  of  the  path. 

On  its  path  a  large  mass  was  separated  from  the  main  body  and  then 
exploded  into  many  pieces,  and  passing  on  about  thirty -two  miles,  fell,  the 
various  pieces  scattering  over  the  surface  for  six  miles  long  by  one  and  a 
half  miles  wide,  falling  near  Marengo,  Iowa  county,  Iowa,  About  150 
pieces  were  picked  up,  aggregating  not  less  than  500  pounds.  Mr.  Irrsh 
estimated  the  velocity  in  our  atmosphere  at  twenty-one  miles  per  second  ; 
also,  that  before  it  divided  it  was  about  forty  feet  diameter,  with  a  train  of 
or  seven  to  twelve  miles  long. 

The  annexed  cuts,  copied  from  Mr*  Irish  a  pamphlet,  and  by  his  permia- 
aloii  inserted  here,  show  the  appearance  of  the  meteor  m  seen  fi-om  two 
directiong  at  right  angles  to  each  other.  Figure  1,  as  seen  from  perfionB 
west  of  it,  and  Figure  2,  as  seen  by  pereons  in  front 

The  greatest  diameter 
of  the  white  portion  is 
forty  feet,  and  of  the  me- 
teoric mass  100  feet  A 
lide  view  of  the  nucleus 
ihows  the  common  pear 
shape  of  most  eolid  mete- 
ors when  in  motion.  An 
-analysis  of  this  stone  by 
G,  Hinrich,  gave:  Troil- 
lite,  1.8,  olivine,  62,8  j 
pyroxene,  44.9.  A  piece  in 
my  possession  is  of  a  gray 
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and  very  miieb  rfHi'mlklps  the  Guurnwcy  meteorite.     It  hIso  ha*!  a  hi 


FftiL^RE  4.    Auotlier  vkw  of  tKe  low*  Meteor  wb<?Q  ne*r  ibe  eod  ot  iu 


METEORIC  STONES  AND  BBOOTINO  STARS, 


^^^Tt  wa**  my  gond  iortiine  to  see  one  loei^iop  iti  broad  day  light,  of  a  clear 
Hftjr,  at  B  A.  M.,  Boptember  30,  1805^  about  balf  way  between  Pleasant  Kill 
Bnd  Harrisoairille,  Oaaa  county,  Missouri.  It  appeared  in  tho  northwest  at 
Hci  elevation  of  SO*^  above  the  horizon,  moving  rapidly  sonthwesi  at  about 
Ho^  angle  with  tho  vertical,  emitted  sparks  and  vartished  before  reaching 
Bhu  Eartb. 

H  On  the  27th  day  of  J>eci?nibert  1875^  about  9  p.  m..  a  brilliant  meteor  wm 
Been  to  dart  acrossi  the  northern  fiky,  from  West  to  Ea^t,  being  chiefly 
Bb^erved  in  ]tfortb  west  Mi^isouri  J 11  u  minuting  the  heaven  hi  for  a  few  fleeonds. 
Brighter  than  the  brightest  moonlight,  then  bursting  into  fragments.  After 
B  few  minutes  interval^  a  sound  as  of  distant  thunder  wa**  beard.  The  ex- 
plosion wae  only  heard  in  Northwest  Missouri,  although  the  meteor  was 
Moeu  a«  far  south  as  Nevada,  Vernon  county,  and  Clinton  in  Henry  county^ 
Bl  was  seen  at  Lawrence,  Kant^as,  at  Couueil  Bluffs  and  Iowa  City,  Iowa; 
^Palls  City,  Nebraska;  at  Oregon,  Bt  Joseph,  Kansas  City^  Kirksville,  and 
^Bt  Louis^  Missouri;  at  Cincinoati,  Ohio,  and  Ripley,  Indiana. 
B  Mr.  William  EaucUer  of  Oregon,  Holt  county,  Missouri,  observod  it  near 
Bbo  GonstellaLjon  Gtjmiui,  passing  near  Proeyon,  and  beyond,  exploding  30** 
Below  that  star,  aud  20*^  above  the  horizon,  in  the  southeast.  Explodons 
Br  mre  h  ear d  t  b  r e  e  m  i  n  u  tes  I  ater. 

B    At  St,  Jo.  It  appearcil  near  the  zenith^  of  dazzling  brightness,  passing 
Butwardly,  exploding  and  emitting  sparks  like  a  rocket,  then  disappear- 
^Bp    It  firat  appeared  red«  then  blue,  then  white  and  bright,    Itfi  nneleus 
B^peared  one  half  tlie  sisse  of  the  Moon^  according  to  one  person,  while 
Bnotber  person  thought  it  about  four  times  the  sixe  of  the  Sun;  a  fiery 
Bheot,  and  emitting  sparks.    About  three  minutes  thereafter  a  noise  was 
Flieard,  resembling  thunder,  followed  by  a  deep  rumbling  noise,  continuing 
ihr  about  *4ixty  weeondf;.    At  Savanna,  Andrew  county,  it  seemed  to  come 
from  the  North-northwest  and  passed  to  South  southeast,  exploding  5*  to 
12*^  above  tite  horiiEon.    An  explosive  sound  was  heard  about  three  miuutea 
after.    At  Rockpart,  Atchison  county,  it  was  seen  pasf^uig  tioutheastwardly. 
At  Plt^asiant  IIill^  Cass  county,  the  »ky  seemt-d  brightly  illuminated*  and 
immcdtately  after wardit  a  bright  nucjeus  or  ball  of  lire  with  a  «hort  tail, 
appeared  in  the  Northwest,  shooting  up  like  a  rocket  from  the  borisoo 
l4> wards  the  j^enith,  and  duscending  eastward ly.   At  Clinton,  Henry  county, 
Missouri,  it  passed  across  the  northern  -^ky  at  30*  elevation,  itft  nucleus  ap- 
pearing twice  the  diameter  ot  the  Sun,  with  a  long  luminou$(  tail  of  a  blae« 
ish  violet  color.    At  Kirksville,  Adair  county,  it  was  observed  10^  to  15^ 
Northwest,  at  un  altitude  of  oO""  to  40*', 

Mr  C.  W.  Irish,  of  Iowa  City,  Iowa,  observed  it  at  South  GO**,  West  ele- 
vation 65°,  and  thinks  that  it  felt  a  few  milen  Southeastt  of  Eagteville  in  Har* 
rison  county,    I  could  huar  ttt  no  explnMion  being  heard  in  thocounti^ta 
jast  south  and  west,  but  it  was  last  seen  overhead  in  the  aoulhwest  part  of 
fjipu  county. 


METEORJC  STONES  AND  SUOOTJyO  STARS, 


Mtiiiy  of  m  naw  th<?  t^ery  remarkable  and  brillinnt  Motcor  of  Becrat^f 
21 1  1H7t>.  It  waa  Been  between  8:40  and  9  m.,  from  Kati**iia  to  P**tinfy?< 
*^*nift^  firwt  appearing  nearly  o^«r  Topeka,  EafiAas,  at  an  altitude  ot^\m 
ilxtj  fniWfi,  tbi^ntu*  piiFBin^  nvv.r  tbe  ci^ntre  of  North  Missonrh  eicp]*xim| 
vornl  tim^s,  £T(^p-hihI  ihu  Miftsiftaippl  between  Hannibal  and  Keokuk,  thfi 
;;kii  into  scviiral  pit^f  m  proirod  by  exploftians  heard  cirrr  Central  lill 
Im,  between  8t»  Lniii**  nntl  Chk*ag(j.  The  path  waft  ncsiHy  parallel  XuXk 
rtb's  surfare.  ainl  nearly  a  straight  line  a  LOOO  niik'»  longr*  uet'upytagi 
Tariousiy  estimated,  from  fifteofi  N*forKlft  t*3  three  niinuteH  timi^  It  «poleni 
our  ulnMiwplit^re dipping  but  liltio  from  IIO**  from  Ibe  Karth'ft  motion,  and  wi 
OTtvrtukiug  thv  Kiirtb  with  a  relative  »l(jw  velocity.  It  must  hare  bee 
Oomir'g  frc^m  u  point  in  tbe  rn^trrn  or  ?;(iutht'rn  purt  of  the  Tot  ft 
Capricorn u»/"^  Prof,  llaniel  Kirkwood,  ol  fil(Kmiin;^ttjn»  Indiari F 
•'At  8:45  p.  M.,  a  fireball,  accompanied  by  a  larjro  number  of  smaller  mi 
teora,  was  »een  in  the  northern  Ueaveiiw,  movintc  eastward.  It  appeart^d  li 
to  15®  north  of  wewt,  and  HP  abriv*.*  the  horizon,  ItH  grcat*?^?t  altitude  J 
Bloominglon  was  20**,  dtaappearing  in  tht*  northeast  at  5"*  abuve  the  bo? 
aon»  Il»  m^itliin  was  remurkahtv  slow.  Many  uf  the  i^maltc*r  meteoi 
appcuirin^C  abnul  tbe  W\zvs  of  Yonus.  Bimie  minutvs  therealler  a  nitabliu; 
«ound  wua  beard.  Near  Col iiTn bus,  Ohifi,  tbo  flock  was  «c<jn,  of  ft»rtr  I 
aixty.  mov'int^  aft  regularly  a*i  a  flock  of  geese/*  It  consJi^ted  in  factaf 
large  flock  of  hriilinni  ballM  ehafting  each  other  across  ibo  &ky. 

At  Oregon.  Miw*tiHiri,  it**  appjirent  wij^e  waft  ibal  of  the  MfK*n»  pag^a 
OTTcr  the  Stellar  vuult  ( Mr,  Katicber  Hayi)  at  8:20  P,  M.,  from  near  the  horiio 
ill  the  southwest,  t:roi*(*iiig  the  nit^ridian  at  55°  elevation*  Ligbt  fleac 
oIoikIh  were  yeen  at  this  time  flit^playing  all  the  colors  of  the  rainbow. 

At  Clinron,  MiN^souri^  I>r  John  H.  Brilts  ob{*erved  it  at  S:2o  p,  in  ti 
northwest,  at  35*^  ekmition^  and  pnawing  eantwardly,  appearing  of  a  rci 
bright  yellow  Ci*h>r,  and  of  the  f*ixe  of  ibe  fuH  Moon.  %vitli  a  nliort  trai 
wbieh  tjuiekly  faded  away.  In  the  cast  it  aermed  to  give  otf  several  fra, 
nit«ntvi  that  at«>ned  a  glubular  form,  and  acemed  to  fall  behind  and  betd 
the  main  body,  dii^ujijiearing  nbont  the  same  \\m^,  eaeli  with  its  own  trail 
ObscrrerB  ut  Plcahimt  HHI,  Mi»*souri.  eay  it  emiited  s?parkf*  just  b^*f<>l 
it  diflap  pea  red  below  tho  horii^on,  and  prod  need  a  light  greater  than  miif)! 
light*  The  tmly  piece  seen  to  Tail  fell  m  Uocliesler,  Indiana.  Pmf,  Shepan 
dvficribeH  tbi^i*lone  as  of  a  gray  Cfdor,  with  a  ppecitfe  trraviiy  of  3  5ft.  ratlii 
aoflp  witti  a  ?*mall  per  eent.  of  metallic  iron. 

Prof,  J.  Lawrence  Smitb^  describes  thii*  stone  uh  ul  u  grayi-^h  pittoldl 
tsLarneter,  very  triable,  with  a  dull  blaek  coating  and  composition. 


Nickehforoiia  iron  ,  ,  ,  10. 

Troillite....-   ...  3. 

Chrome  iron.,,*.  .  ........    0  15 

Olivine  minerals.  -   41  i>Cl 

Bron/Jte  and  pyroxene.  l^M 

Cobalt — minute  traces. 
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Warren  County  Meteorite, — On  the  morning  of  January  3d,  1877,  just 
about  sunrise,  as  nome  wood -choppers  were  grinding  their  axes,  they  heard 
a  rushing  sound  in  the  air.  Looking  up,  they  beheld  -something  strike  the 
limbs  of  the  trees,  dash  through  them  and  strike  the  ground.  It  seemed  to 
them  to  come  from  the  northwest,  and  was  of  a  somewhat  conical  shape, 
with  a  probable  weight  of  about  100  pounds. 

I  visited  the  locality  about  two  weeks  after,  ascertained  the  locality  of 
the  fall  to  be  Sec.  2,  T.  46,  R.  2,  W.,  or  about  4  miles  southeast  of  Warren- 
ton.  That  the  meteor  came  from  the  northwest,  striking  the  ground  at 
aboat  an  angle  of  45®,  crushing  through  the  branches  of  a  sugar  tree, 
breaking  some  limbs  an  inch  in  diameter.  It  seemed  to  have  struck  the 
side  of  the  tree,  passing  into  the  frozen  ground  about  4  inches,  one  piece 
flying  off  about  70  feet  to  the  left;  other  fragments  rebounding  about  76 
feet  in  front.  It  was  of  a  bluish  gray  color,  quite  firable,  and  of  rather 
coarse  texture,  with  a  black  crust  upon  the  outside  nearly  a  sixteenth  of  an 
inch  thick. 

Dr.  J.  Lawrence  Smith  determined  the  specific  gravity  to  be  3.47,  and 


composition — 

Nickeliferous  iron     2.01 

Olivine  minerals  76.00 

Bronzite  and  Pyroxene  18.U0 

Troillite     3.50 

Chrome  iron   0.50 


Minute  traces  of  Cobalt. 

Mr.  Irish,  of  Iowa  City,  Iowa,  informs  mo  that  at  sunrise  on  the  morn- 
ing of  the  3d  there  was  observed,  at  an  elevation  of  60®,  and  reaching  to 
the  horizon,  a  vivid  and  prolonged  flash  of  a  white  light,  and  wide  as  the 
fall  moon,  beginning  at  a  point  and  widening  out  as  it  proceeded.  It  dis- 
appeared in  the  horizon  at  about  S.  23°,  E.  true  course. 

Mr.  J.  E.  Johnston,  of  Decatur,  Ills.,  saw  the  same  flash  at  sunrise;  a 
broad,  bright  track,  beginning  at  50°  to  70°  elevation,  and  running  per- 
pendicularly to  the  horizon.    Its  vanishing  point  bore  S.  54°,  30°  W.  mage. 

Other  less  important  falls  are  noted  as  having  taken  place  in  Missouri, 
bat  the  information  concerning  them  is  imperfect. 

Dr.  B.  F.  Shumard  communicated  to  the  St.  Louis  Academy  of  Science, 
and  to  the  American  Journal  of  Science,  a  notice  of  a  fall  having  taken  place 
in  St.  Louis,  at  11  a.  m.  of  July  9th,  1862,  of  a  very  small  meteorite.  None 
of  the  common  minerals  found  in  meteorites  were  recognised,  except  iron, 
hence  Dr.  S.  himself  seemed  to  doubt  its  being  a  meteorite. 

Between  9  and  10  a.  m.,  June  25,  1876,  a  small  meteorite  is  stated  to  have 
fallen  upon  the  roof  of  Mr.  Isaac  Whitaker's  house.  No,  556  Main  street, 
Kansas  City,  cutting  a  hole  through  the  tin,  but  not  passing  through  it. 
Mr.  J.  D.  Parker  describes  it  in  the  American  Journal  of  Science,  Oct.,  1876, 
as  being  about  one  third  of  an  inch  in  thickness  and  resembling  sulphoret 
of  iron.    I  have  not  heard  of  its  being  subjected  to  chemical  analysis. 


m  METEORIC  STONES  ANB  SHOOTING  STABS. 

Becwoen  hiilf*pii^i  5  nod  6  p.  m.  of  Dee.  2d,  1877.  m  briUiam 
passed  aoro?*s,  fVom  west  to  east,  at  probably  Dol  over  30*  e]6vtit.ioD. 
seen  at  Ploaeant  Hill  and  Kansas  City, 

Tbo  Webtebk  Review  or  SriEnrci  chronicler  tbt?  full  of  atmtber 
on  Nov.  29Lh,  at  about  6  p.  m.,  thai  ^aa  a«en  at  Kansafi  City. 

Tbreo  or  four  piiioes  metvtoric  iroD  have  boco  fouud  in  di0eroat 
tiooB  of  Mi»«oari,  ot  which  we  poc$det<%  no  record  of  their  lime  of  fall,  B 
largest  wa«  obtained  by  myielft  froai  Batca  Coanty,  in  1875.  li  wa*  4u 
covered  near  ButUr.  (Lat,  38^  20'  N..  Long.  W  22'  W,}  A  biaLkstnUb  t 
Butler  heated  it  in  order  lo  cat  off  pteoe^^  one  pieee  of  two  potrndtooei 
pyiDg  him  abant  two  hours  in  eutlingoff.  When  I  obtaioed  the  Tiia»  i 
weighid  just  85  pouuds,  probabiy  four  or  fivt*  poundei  having  been  aJredt; 
cut  off*  Being  expof^ed  a  long  lime,  it  hnf\  a  thk  k  rusty  coat  on  its  inriki 
The  metal  ifi  very  umgh,  and  ehows  when  cut  many  nodules  of  TroilHu 
I  counted  fourteen,  varying  in  sik©  from  one-eight  to  an  inch,  and  fif^ 
ei|fht  smaller  ones,  Kome  mere  &poek&.  The  Widniunstattian  fignrcs  M 
finely  developed,  and  Bhow  four  eyBieuis*  ot  lines*  of  which  one  KfJl 
crosses  the  Hnes  of  another  at  60°,  on©  at  about  78°  and  one  at  aboatrigll 
angles.  It  measures  in  extreme  length  leu  and  a  half  inches  by  ^Tfn  "n 
height,  and  of  irregular  fthape.  An  analyt^ie  by  Dr.  J,  Lawrence 
gave,  apecific  gravity,  7,72.    Its  compomtion  : 

Iron  Sillij 

NickeL..*.,.   10.02) 

Cobalt,...,...*..  ,20 1 

Copper....,,  „  Oil 

Fhos|diorns.,  ,  ,   .12  ] 

The  trriillitt*  ban  n  afiecifie  grnvity  of  4.7^ 


FiatTBE  3.    Bates  County  Mel«orite,  (i^oe^ixth  site)  from  phoicsni]»b. 


METEOHFC  STOfTES  AKD  SSOOTIXO  Sf. 


Prof.  C.  U.  Shopiird,  in  the  Amrrkan  J&urn<ti  of  5<?t€«r<f,  for  Sept^mb* 
isiui,  monlion*!  nn  iron  meteorite  from  ncnr  Forsyth,  Tunej  roaotj,  M 
From  Prof,  Shopanl  a  de!4crij>ti«tn  I  suppos^e  that  it  wai  chieflj  comp/sedi 
iron  ami  tikkolj  iinil  had  a  specific  gravity  of  4A^. 

Ill  Prof.  C  U.  8hepard*ft  ealaloejuf  of  meteorite?*,  publJsbed  iu  t 
Americiin  Journal  0/  Science  and  Arts  for  May,  wi?  abo  find  No.  J 

February  Kl,  lH31i.  a  mtfteonte  from  Lillle  Pioey,  Fulnskl  county,  Mik 

Prof  Daniel  Kirk  wood  caUltigues  eight  bolidea  between  July,  187**,  H 
February,  \H77 ;  rmn  of  July  8,  187U,  at  8:l»  P.  K.,  at  an  altitude  of  eigh) 
#ix  mile*!,  paHf^tnl  ncroMs  Northeiisl  Indiana,  bearing  7H*^  W..  expitwli 
at  »n  elevation  oC  ihiriy  four  miles  above  Lakt^  ^licliigan.  It«  putb  i| 
inclined  21^  to  the  horizon. 

Before  ebiwin^,  I  would  insert  the  InUuwto*^  extraet  from  the  ilisK^rr 
Louifliana.  by  Le  Page  Du  PratJt^  Parij*.  1758 :  Loridon  Trunelalioii,  U 
A  friend  of  mi ue  kindly  copleij  and  eent  me  the  aecoatit : 

*TowardH  iho  autumn  of  thi^  year  (1722)  1  saw  a  phenomena  wb 
itruck  the  siiper^iitiime  with  great  terror.  It  was  in  effect  1^0  extraei 
nary  that  I  never  remember  to  have  heard  of  anything  that  either  resi 
hhd  or  ever  came  up  to  it,  1  had  juBt  supped  without  doors  in  ordef 
enjoy  the  cool  of  thu  evening;  my  fjice  was  turned  to  the  weatj  and  I 
beiore  my  table  to  examine  eoine  phmetK  which  had  already  appeared. 

perceived  a  glimmering  light  which  mad©  me  rai»e  my  ^yts,  i 
immediutcly  I  %nw  at  the  elevation  of  about  45  degrees  above  the  hori»0l 
light  prijceedirig  frorn  the  south  of  the  hretidth  of  three  inches,  which  wi 

to  the  tiorlh,  always  e|treadjng  itself  iiB  it  moved,  and  made  JtJ?eir  b6 
by  a  whizzing  light  like  that  of  the  largest  skyrocket.  I  judged  by  tbf  1 
that  thipi  light  could  not  be  above  our  atraoiphere,  and  the  whioing  a( 
tliut  I  heard  contirmed  me  in  that  notion/' 

'  When  it  came  to  be  about  45  degrees  to  the  north  above  the  horijsa 
ntnpju^d  short  and  ceaiiied  enlargiiig  itself  In  that  place  it  appeared  tO" 
abaut  twenty  inche*?i  broad,  so  that  in  its  course,  which  had  been  very  ra 
it  formed  the  tigure  of  a  marine  trumpet,  and  left  in  it»  passage  very  lif 
pparkfl,  shining  brighter  than  those  which  fly  from  under  a  &mith"f*  hamoi 
but  they  were  extiuguis^hed  almost  as  fast  aft  thc^y  were  emitted/' 

^*At  the  nurth  elevation  there  issued  out  with  a  great  noise  from 
middle  of  the  large  end  a  ball  quite  round,  and  all  on  lire  apparently, 
inches  iu  dJameter.  It  fell  below  the  horizon  to  the  north  and  emil 
about  twenty  minutes  after  n  hoUow  but  very  loud  noise  tor  the  fipaee  < 
mionte^  which  appeared  to  come  from  a  great  disitance*  The  light  bega^ 
be  weakened  to  the  south,  after  emitting  the  ball|  and  at  length  disappei 
before  the  noise  waa  heard/' 
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PLAN  FOR  THE  EXPLORATION  OF  THE  ARCTia* 

FCrENlSHKp  BV  CAPT.  H.  W.  IIOWUATE,  A. 

The  plan  of  Arctic  Ex{ilf>rutit>t]  and  Diiicororj,  in  f'urthernnce  of  which 
IftTO  the  bonnr  of  uppearinij  bt^lbre  jm\  this  evijoinj^,  \^  ono  to  establi&h  ft 
ony  of  Iturdj,  resolute  and  inttiiligcnt  men  at  some  favorable  point  on  or 
%r  the  borders  of  the  Polar  Sea  and  providing  it  with  all  modern  uppli- 
for  overeoming  the  physieal  ob6table§  in  the  pathway  to  the  Polo^ 
d  for  reai^^tinij;^  the  offuets  of  hunger,  of  cold,  and  of  sieknofti*,  lo  deprive 
oflhemeanHof  retreat,  except  at  Biated  periods  of  time.  The  loeatioa 
^Cled  m  the  iite  of  the  proponed  eobmy  is  on  the  ftliore  cif  Lady  Fratiklin 
y,  near  the  Beam  of  coal  foand  by  the  "  Discovery/*  of  the  EngHsh  l*x* 
dttiou  of  1875. 

The  idea  of  efitublishing  such  a  colony  10  not  a  new  one*  m  it  was  advo- 
Jed  by  I>n  Hayes  m  far  back  as  1862,  and  has  sinco  that  date  been 
proved  by  this  society  and  by  the  aeiion  of  foreign  eocietiea  and  ox* 
ircrs.  This  fact  accounts,  in  great  part,  for  the  almost  unanimoua  support 
tfa  which  the  so-called  Howgaie  plan  has  been  received. 
The  resuUs  of  the  last  English  expedition,  and  modern  improvementa  In 
ADB  of  loeomotion  and  e<»mniunication,  render  it  possible  lo  locate  farther 
th  than  in  the  earlier  days  of  Arctic  exploration,  when  sailir»g  vcsseU 
sr«  uacd. 

The  expedition  oi  Captain  Hall  in  the  Pt>lari8.  in  1871,  and  of  Captain 
%Tm  in  the  Alert  and  Discovery,  in  18T5,  have  shown  that,  by  the  use  of 
lam,  it  is  a  comparatively  easy  matter  to  reach  the  entrance  lo  Robeson *« 
«nnet  in  latitu<leSl°  tiortfr,  and  that  the  serious  difRculties  to  be  over* 
me  lie  beyond  that  point.  Parties  from  these  two  expeditions  have  made 
ir  surveys  140  miles  north  of  this  point,  leaving  about  400  miles  ol  unex* 
©rpd  regious  between  it  arid  the  goal  of  motlern  geogra|diers — ihe  Pole> 

When  Captain  Hall  rcachid  thi^  upper  exiremity  of  Robeson's  Channel 
ke  lookout  of  the  Polaris  reported  open  water  in  sight  and  Just  beyond  the 
lek  which  surrounded  ibo  vessel  and  impeded  further  progress.  This 
\mx%  water  was  afterwards  seen  from  the  cape  at  the  northern  opening  of 
Gwman^s  Bay,  and  it  was  ihe  opinion  of  the  crew  of  that  ill  laled  vessel, 
ni  if  she  had  been  but  the  fraction  of  an  hour  earlier  in  reaching  the 
annel,  thty  eould  have  steamed  unobstructed  to  the  Pole  itself,  or  lo  the 
lores  of  eueb  lands,  if  any  exisL  as  may  bound  the  so  called  open  Polar 
m*  We  know  that  they  did  not  succeed,  but  were  forced  to  winter  almost 
ithiu  sight  of  this  sea,  and  subsequently,  disheartenL^l  by  tlie  loss  of  their 
illftnt  commander,  abandoned  the  enterprise. 


I 
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ry  time  the  ice  gives  way  and  op^ai  tba  gatewiij 
pri«e,  fully  prepared  to  imprave  every  opportunity  the 
The  permanetit  colony  shotild  be  furnished  wiih  pi 
ncecsjiiary  supplies  for  three  years,  and  should  consigt 
leeted  men,  mn§tered  into  the  service  of  the  United  Stf 
Bioned  officers,  and  two  enrgeons,  all  to  be  selected  wii 
e&peeial  fitness  for  the  work— youngs  able-bodied,  resok 
depended  apon  to  carry  oat  instrtictions  to  the  extrel 
endarance.  An  aslrouooier  and  two  or  more  aaturalist 
the  National  Academy  of  Sciences,  and  to  work 
that  body,  but  subject  to  Bueh  general  superviftioti 
head  of  the  expedition  as  is  customary  at  all  po^t$  in  ct 
of  the  United  Statos*  shonld  accompany  the  e:xpGdtti 
members  of  the  regular  force  should  be  competent  to  mf 
obgiervation^,  and  to  commutiicatG  by  telegraph  and  BigDiii 
com  muni  eat]  on  8  become  necessary.  An  annua!  visit  dM 
the  colony  to  carry  fretsb  food  and  supplies ;  to  kt^ep  the  m 
of  events  occurring  in  the  outride  world*  and  bear  tliem 
from  anxious  relatives;  to  bring  back  news  of  pragrcss 
private  character  to  friends;  also,  if  necessary,  to  bring 
members  of  the  expedition,  and  carry  out  fre»h  ooIqeIs 
places.  In  this  way  the  morale  of  the  colony  would  he  ma 
phjKique  of  its  members  kept  constantly  at  the  maxtnati| 
edge  that  this  annual  visit  would  be  made,  would  do  mi 
discomforts  of  the  long  Arctic  nighty  and  the  feeling  of 
^lly  described  by  Arctic  ^^iijojgrj;_^^^_^ 
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A  good  supply  of  medicines,  a  skillful  surgeon,  and  such  fresh  provisiooi 
m  coaid  be  found  by  hnnting  parties  would  enable  them  to  keep  off  scurvy 
%n<l  maiutam  as  good  a  sanitary  condition  as  the  inhabitants  of  GodhaTen, 
U  Greenland,    Game  was  found  in  fair  quantities  by  the  Polaris  party  on 
Greenland  coast,  and  by  those  from  the  Alert  and  Discovery,  on  the 
:iiiiiQ]aod  to  the  west,  especially  in  the  vicinity  of  the  last-named  vessel, 
whore  fifty -four  musk-osen  were  killed  during  the  season^  with  quantitieis 
other  and  smaller  game.    The  coal  found  by  the  Discovery's  party 
would  render  the  question  of  fuel  a  light  one,  and  thus  remove  one  of  th« 
^reate^t  difficulties  hitherto  encountered  by  Arctic  voyagers. 

There  seems  to  be  little  doubt  that  Lady  Franklin  Bay  can  be  annually 
Maebed  by  a  steam -vessel,  as  Capt,  Hall  went  as  high  as  Cape  Union,  be- 
4weeB  latitude  82^  and  83^  with  the  Polaris,  and  Capt.  Kares  still  higher 
with  the  Alert    It  is  possible  that  the  last*named  point  may  be  reached 
with  the  vessel,  in  which  case  coal  and  provisions  could  be  deposited  ther* 
to  farm  a  secondary  base  of  operations  for  the  exploring  party,  Ifthii 
latter  can  be  done,  the  road  to  the  Pole  will  be  shortened  by  about  ninety 
milea  in  distance,  and  three  weeks  or  more,  in  time — two  very  Important 
Items.    It  should  bo  clearly  understood,  that  the  only  use  to  be  made  of  tii# 
▼eaael  which  it  is  hoped  to  obtain  from  the  Government,  is  in  the  trans- 
nation  of  the  men  and  supplies  to  the  location  of  the  colony.  When 
it  IS  done,  the  vessel  will  return  to  the  United  States  and  await  further 
itructions.    To  the  expeditionary  corps  brought  from  the  United  States 
otild  be  added  a  number  of  Esquimaux  tamilies  to  serve  as  hunters, 
Ides,  &c.,  and  also  an  ample  number  of  Esquimaux  dogs,  so  iDdlspensabU 
sledding,  and  so  useful  as  food  when  their  capacity  for  work  is  gone. 
The  colony  should  be  kept  under  the  strictest  discipline,  and  to  this  end 
ould  bo  formally  enrolled  in  the  military  service,  save  perliaps  the  strictly 
^ntific  members.    By  discipline  only  can  such  control  be  exercised  as 
be  indispensable  to  the  successful  prosecution  of  the  work.  One  cannot 
without  pain,  the  account  of  the  Polaris  expedition,  where  the  bonds 
discipline,  only  too  loose  before  Hairs  untimely  death,  were  entirely  r«* 
ed  after  it.    The  first  in  command  of  the  now  expedition  should  be  a 
an  able  not  only  to  i^auge  men,  bnt  to  control  them,  and  his  second  should 
like  unto  him.    Enthusiasm  and  energy  are  desirable,  but  coolness  of 
per,  firmness  of  rule,  persistency  of  purpose,  and  a  well* balanced  min  3 
tie  in  resources  and  expedients,  arc  indispensable  to  success. 
The  outfit  of  the  expedition  should  include  among  other  things,  an  ample 
pply  of  copper  telegraph  wire  to  connect  the  colony  at  Lady  Franklin 
ay  with  the  subsidiary  depot  at  Cape  Union,  and  thence  northward,  uh 
,r  as  practicable.    Copper  wire  is  strong,  light,  flexible,  and  a  guod  con 
ttetor,  and  can  be  worked  while  lying  upon  the  dry  snow  or  ice  withouf 
pjHirt.    The  necessary  battery  material  and  instrumentil  should  bo  takn 
equip  the  line,  and  the  battery  loft  permanently  at  the  bay  stutinn 
here,  fuel  being  abundant,  it  could  be  kept  from  freezing.    A  «pccir, 
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form  of  mfttnim^nt  ha«  bei?ii  dt^vtmd  for  th©  exp 
bttUory  is  dinponsL^d  with  ODtirely^  and  it  ia  pod 
CQVored  ttilepliono  may  bo  appUt<d  to  ad^atiUg^ 
a  part  nf  the  outfit.  MavU  attetitiou  ha»  bci^ti 
hnilnnti?*  a»  a  mean  ft  of  idittrrvation  aud  perhapiS 
in  eorrespondcricc  with  dititniguiftbtfd  aeranautB  ii 
upon  the  nobjeet,  and  a  aerief*  of  aiperimi^titA  h 
mine  iho  prai  ticabnity  of  ohtninitig  a  suitable  I 
the*  biillofmi*  thai  will  reeiist  low  tempuralurt?.  Hef 
playa  an  tniportunt  part,  at*  by  iia  aid  tht  Deti 
rrjidily  and  fiuU-Uiy  procured, 

A  few  ^eli*  tif  >igniil  equipineiita,  such  as  are  U 
virts  wtjiild  aUi*  form  an  iinporlanL  part  of  thi 
i^hunhl  Ik*  instruf'tt  il  in  their  use,  and  in  the  Sij 
wiih  nu^uns*  *»f  romfnunifiition,  parlies  i^ould  mo] 
UP  I  hey  would  be  able,  when  necessary,  to  call 
remained  behind^  tor  ad  vie*?  or  aftsietaoce.  T 
■*Di9c;overy*»"  winter  quarters  d^termineB  the  q 
llv*  lucatioo  af  the  eolyny  as  a  means  of  Polar  ^ 
*jxped!tioti  wuald  have  been  a  fluccees  if  it  bad  d 
The  failure  of  hia  admirably  equipped  expediiid 
l^rc^ut  measure,  atinl>utable  to  the  abnormally  eoi 
character  ot  the  winds,  which  had  resulted  in 
running  acroee  the  iioe  of  march,  thus  making 
dangerous.  It  is*  re  aeon  able  to  supposei  from  p 
thai  tbes^e  unusual  conditions  will  not  exi<»t  dur 
indeed  may  not  occur  again  for  several  years.  ] 
tber  etfurt,  the  result  ot  N ares'  expedition^  frot! 
atimulatti  fret*!*  endeavor«,  and  hold  out  a  fair  p! 
avent»  the  Utile  colony  on  Lady  Franklin  Bay 
residence,  besides  havin*^  the  opportunity  of  m 
becoming  thyr*>Uicbiy  hardened  acid  aecll mated, 
rowed  down  to  a  common  fucu& — the  path-way  < 
^"arcs  expedition  clean*  tlie  way  for  the  final  soli 

To  carry  out  the  plan  thus  briefly  sketched, 
use  of  a  government  vessel^  and,  inasmuch  as  its 
lerest,  ?*uch  otlier  Government  aid  as  might  be 
accordingly,  a  bill  to  authorize  and  equip  an  Ex 
was  introduced  in  the  House  of  Kepreicntativoi 
liunter,  of  Indiana,  and  referred  to  the  Com  mi 
which  it  was  favorably  reported  by  Mr.  Willis,  Q 
*i2Dd,  1877.  In  the  Senate  the  ^ame  bill  was  int 
relerred  to  the  Committee  on  Na\al  Affairs,  Feb 
i  »#ure  of  other  and  more  important  business  then 
Congress  and  ot  the  nation^  prevented  fun.her 
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kh  closed  on  the  3rd  of  March  last.    The  stibject  was  found,  howeTer,  to 
one  of  national  and  univer^ial  interest,  and  received  the  hearty  commen- 
lion  and  Rii|>porl  of  formur  Arctic  explorers,  of  g-eographert«,  and  vf  men 
inent  in  the  several  walks  of  science,  among  whom  I  may  name  the  dis- 
fignisht^d  President  of  this  Sofiety  and  the  Hon.  L  L  HayeSjboth  of  whom 
VIS  from  the  first  given  me  their  warme&t  encoaragemcnt  and  the  benefit 
their  wide  experience.     Professor  Joseph  Henry,  of  the  Smithsonian  In- 
itute,  Professur  Elias  Loom  is,  ot  Yale  College,  President  Potter,  of  Union 
negt%  Admiral  Porter,  of  the  Navy,  the  thun  Secretary  of  the  Navy,  and 
DBt  of  the  officers  and  crew  of  tiie  Fvlfiria,  with  many  others,  have  given 
e  weight  uf  their  names  and  inflnence  it*  support  of  the  enterprise  in  thift 
an  try,  while  abroad  I  have  abundant  evidence  of  interest  from  membera 
former  expeditions,  notable  among  whom  are  Dr.  John  Rea  and  Captain 
ennedy.  of  English  fame,  and  Lieutenant  Payer^  of  thi?  Austro-Hungafiaii 
pedition. 

As  practical  evidence  of  the  interest  felt  in  the  subject  in  tbia  country,  a 
mber  of  public  spirited  and  generous  citijsens,  among  whom,  it  is  a  pleas- 
to  slate,  those  of  this  city  occupy  the  foremost  place,  having  faith  in  the 
eecss  of  the  colonisation  plan  as  a  means  of  Arctic  exploration,  and  be- 
Ting  in  its  ultimate  approval  by  Congress,  contributed  from  their  private 
©ans  a  sufficient  sum  for  the  purchase  and  outfit  of  a  amall  vessel  to  be  sent 
ibe  Arctic  ^eas  for  the  purpose  of  collecting  such  suppUes  during  the  en- 
Ing  winter  us  might  be  useful  for  the  main  expedition  of  1878,  if  that 
"pedition  should  be  authorjEed,    It  was  at  first  intended  to  limit  the  mis- 
On  of  this  vessel  to  the  collection  of  mat*^rriul  only,  but  the  opportunity  fur 
SOten title  investigation  was  ho  inviting,  and  the  added  cost  incurred  thereby 
to  very  trifling  in  comparison  with  the  results  to  be  attained,  that  space 
ras  marie  on  board  for  two  obtservora  and  their  necessary  apparatus.  One 
these  observers  wa**  selected  on  the  recommendation  of  Professor  Eliai 
>mis,  of4?al0  College^  ami  instructed  to  pay  especial  attention  to  meteor' 
log^ical  phenomena,  while  the  other  was  selected  as  natural ImL  of  the  expedi- 
Ion  by  Professor  Spencer     Baird^  of  the  Smithsonian  Jnslitute^  from  whom 
Delved  special  instructions. 

lis  veasel,  the  tlorencE^  sailed  from  New  London  August  3d|  with  a  crew 
^  thineeu  men,  all  told,  commanded  by  Capt  Tyson^  of  "Polaris"  fame,  and 
pucbed  the  head  of  Cumberland  Gulf  on  September  13th,  where  she  has  gone 
Ito  winter  qutirters.  Captain  Tyson's  instructions  are  to  collect  sueb  sup- 
plies as  hts  experience  shows  to  be  necessary  for  the  use  of  the  future  colony, 
id  to  join  the  vessel  carrying  the  members  ot  the  colony  at  Diseo  in  August 
axt,  and  in  the  event  of  its  non-arrival,  to  return  to  the  United  States, 

There  is  reason  to  hope,  from  the  knowledge  and  attain naents  of  the  two 
jicntific  gentlenjen  accompanying  the  Florence,  ilmt  the  little  vessel  will» 
on  ber  return,  add  no  small  qu*jta  to  our  knowledge  of  Arctic  cosmogony 
ad  phenomena.    But  however  that  may  be,  her  \nm  or  safety  mu»t  remain 
closed  book  to  us  for  many  months  to  come.    What  perils  abe  xskv% 
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what  dnngctre  <lurt*,  whnt,  obstacles  overcome,  wo  can  neither  know  nor 
cajit,  but  frhe  and  li^r  gut) ant  craw  are  none  the  leas  in  tbe  handH  of  Hi 
rules  the  ic^^boand  watte  hb  surely  as  He  rulea  thh  crowd*sd  eiijr.&nd 
out  whose  paternal  knowledge  not  eveu  th^  sparrow  falla. 

To  guard  againet  posf^iblo  delay,  in  tht?  event  oi  Capt.  Tyson fail 
reach  Disco  at  the  proper  time  or  without  proper  sapplies,  tbe  I>api&b 
^rnment  hae  been  recjpested  ti*  delay  the  shiprrn*nt  of  fare  from  tJiat 
ttniil  the  midilb  of  AagiiBt,  in  order  thnl  u  wnpply  tnay  he  pureb 
that  fiource  if  neceesary« 

As  soon  after  the  opening  of  tbu  j>ri;^i^ot  sedition  of  Congrem 
ablt\  the  bill  to  atilhoriKe  ihe  cjc[K'ditton  wua  n^^red  in  the 
Hoiiftt*  of  Rt'pn^fteutativeB*  and  in  both  referred  to  the  Naval  Com 
Tlie  House  Commit te*%  through  Mr,  WilliHj  of  New  York,  who  fro 
ba«  hvvn  an  active  friend  of  this  meaaurCj  has  renewed  its  favom 
of  last  BosEiont  and  the  bill  i8  now  awaiting  the  final  aetioii  of  tho 
upon  it    From  the  Senate  Committee  I  have  tbe  a8£»urunce  of  a  fava 
report.    Senators  Sargent  and  HcPherson,  having  immediate  charge 
biUf  have  exhibited  a  gratifying  interest  in  iti  suoc^sii,  and  it  is 
to  hope  for  its  final  paBsage. 

In  Paris,  M.de  Fonvielle,  who  ie  well  known  as  an  lutconipliBhed 
and  man  of  letters^  is  making  a  aericB  of  balloon  eKperimentfi  for  tbt*  hi 
of  the  future  colony,  in  the  foundation  of  which  he  takes  a  livoly  ini 
and  the  French  Geographical  Society,  at  its  last  regular  session,  for! 
©3cprt?9Sed  its  a]jproval  of  tho  plan.  The  Bremen  Geographical  So( 
through  its  SetTctary,  Dr,  Linderaao,  had  previouely  expresied  a  li 
approval f  and  everything  eeems  working  favorably  toward  the  sccom] 
ment  of  the  desired  end  \  even  the  mighty  forccB  of  nature  and  th©  ehi 
ful  ftcaaonii  appear  to  labor  for  the  success  of  the  expedition  ;  for  the  p 
winter,  of  Ruch  unprecedented  mildnefts,  will  undoubtedly  retard  the  ft 
iion  of  ice  in  the  Polar  basin,  and  leave  a  freer  passage  for  the  colony 
summer,  up  Baffin  §  Bay  to  Kennedy  and  Robetion'ft  Channels.  The 
v*jteran  explorer,  Professor  Kordenekiold,  and  the  favtiruble  report* 
he  brings  buck  with  his  expedition  just  returned,  with  the  wondeH*ul  voj 
0f  Captain  Wiggius  Irom  the  mouth  of  the  Yenessei  along  the  Siberian 
and  through  the  KnraSea,  alt  demonBtrute  that  the  open  season  baa 
tbe  ice  of  higher  latitudes,  and  point«i  to  a  favorable  northward 
during  the  coming  summer. 

I  have  not  touched  thiH  evening  upon  the  vast  intere^ita  to  science  i 
Polar  expeditions  represent,  and  the  important  qnefttions  which  they 
can  solve,  nor  upon  the  geographical  thenries  and  argnm«^nt«  in  supp 
the  different  routew  thai  might  be  followed,  preferring  lo  leave?  the  si 
ment  of  theee  subjeels  lo  more  competent  bands.  Tbe  noble  Earl  who  b 
411^  with  b\&  ipTfefteiit^  iVvv*  evening,  and  wlio  bae  won  distinclion  in  I 
fivUlH      weW  lift  \ivUiMfe^  m\  ^vuXi^it.mifiw^^^^^.^^^^'^^^'^^^  whos^  triui 


toFi  can  IM  m  with  tbo  graphic  tongae  of  cyewitneseee,  the  wonders 
strange  lands  we  seek  to  colonize,  and  whoso  hidden  secrets  we  seek 
solve  I  for  both  have  watched  the  colosaal  or  fairy  ehapes  of  mountainous 
^berga  with  thoir  changeful  play  of  hues  under  the  midnight  sun,  or  th« 
ghiy  arch  of  the  aurora,  with  its  trailing  fringes  of  incandescent  colors 
kttnning  through  the  long  night  of  Arctic  winter,  the  myetic  sea  of  ice  and 
cnee.    Their  pregence,  and  that  of  the  other  distinguished  gentlemen  who 
'©  annonncod  to  address  us,  and  whose  names  are  aa  familiar  as  houBehold 
prds  wherever  the  English  language  is  known  or  spoken,  I  hail  aa  an  augury 
'  success,  and  I  heartily  Join  with  them  and  you  in  doing  honor  to  th« 
kme  and  achievements  of  our  countryman  Stanley,  in  penetrating  th» 
tide  of  Africa,    There  is  no  city  throughout  the  whole  broad  Union  mor* 
Litablc  for  such  a  meeting  as  the  present,  a  city  where  the  memory  of  Grin- 
ill,  the  great  and  public-spirited  merchant,  is  still  green,  and  where  bq 
loy  others,  their  hearts  as  generous  as  their  means  were  large,  bavo  giTen 
i©ly  of  their  store  to  aid  in  Arctic  discovery  and  iu  whatever  else  w 
pod  and  noble  in  art  and  science,  in  love  and  charity- 

In  closing,  permit  mo  at  present  to  thank  you  all  for  your  attention  an 
Dur  kindly  manifestation  of  interest  in  the  subject,  and  to  hope  that  auoli 
lilon  will  be  taken  by  Congress  as  will  invest  it  with  added  interest  Id  thi 
Bar  future. 


^  CHEMISTRY. 

LIQUEFACTION  OF  OXYGEN. 
BY  M.  fiAOtTL  PICTBT. 

P  The  object  which  I  have  had  in  view  for  more  than  three  years  is  t0 
Semonstrato  experimentally  that  molecular  cohesion  is  a  general  property 
>f  bodies,  to  which  there  is  no  exception. 

If  the  permanent  gases  are  not  capable  of  liquefy ing^  we  must  conolnda^ 
^at  their  constituent  particles  do  not  attract  each  other,  and  thns  do  not 
conform  to  this  law. 

Thus,  to  cause  experimentally  the  molecules  of  a  gas  to  approach  eaeii 
>ther  as  much  as  possible,  certain  indispensable  eonditionB  are  necessary 
K-hieb  may  be  expressed  thus: — 

1.  To  have  the  gas  absolutely  pure,  with  no  trace  of  foreign  gas. 

2.  To  be  able  to  obtain  extremely  energetic  pressures, 

3.  To  obtain  intense  cold,  and  to  subtract  heat  at  these  low  t0mperatitro& 
4-  To  utilize  a  large  surface  for  condensation  at  these  low  tempermtitrM. 
5,    To  be  able  to  utilize  the  rapid  exp&i\fe\<iu  C5*t  \\i<f5.  iT^sim 

fondenaatioD  to  the  atmosphere  prcsftwt^ — v^%j^ms^\mi  ^Vv3&.,  ^^"^^ 
b0  prcmding  means^  will  compel  Uc^aefactioti. 


760 


LigUEFACTIOy  OF  OXTQBS, 


Mmrmp^  ftilfllled  ihaoe  five  ooDditiona,  we  mmy  formaliite  the 

WlieD  a  gBn  is  compreiRed  to  5fJ0  or  600  atmof^iihereei*  and  kept 
poratiire  uf  -  100^  or  -  14f>^,  and  it  is  aUowed  to  eiipatid  to  the  attDO#p 
preBsure.  one  of  iwo  itiingn  takes  place  : — 

Either  lUe  gaa*  obeying  the  force  of  cohefilon,  liqtielies,  atjd  jiel 
heat  of  coiidoii[*aiiun  lo  the  portion  of  gasi  whioh  ejci>atiil8  atid  h>9e»  t 
the  gaseous  form  ;  or,  on  the  hjpotheeiH  that  cohesiaa  is  oot  a  ftneml 
the  giia  must  pass  to  the  absolute  Eoro  and  become  inert — thai  it  to  a 
impalpable  powder. 

The  work  done  by  expansioD  will  not  be  poitsible,  fcnd  the  loatof 
will  he  HbHohite. 

Struck  with  the  truth  of  this  alternallve,  which  Is  rendered  ceFtai 
thermo  dynamic  equations  baaed  on  accurate  data,  I  hare  sought  to  p 
a  mechanical  arrun^^ement  which  should  entirely  satisfy  thtJfte  >\ 
dilions.  and  1  haveehosen  the  eotnpUeated  apparatus  of  which  ti 
is  a  brief  description  : — 

I  take  two  pumps  for  exhaustion  and  comprcf^ijj^inn,  such  m  are 
dustrially  in  my  iue  making  apparatus,    I  couple  these  pamfM  in  ^ntH 
that  the  exhau^ttioD  of  one  correaponds  to  the  compression  of  the 
The  exhaustion  of  t  e  firnt  commnnicates  with  a  tube  of  LI  metres  hn^ 
12  5  centimetres  in  diameter,  and  filled  with  liquid  sulphurous  acid  U 
tbu  infiuence  of  a  good  vacuum  the  temperature  of  this  liquid  rapidly 
to  -tj5^,  and  even  to  -73^,  the  extreme  limit  attained* 

Through  this  lube  of  sulpharoua  acid  paaaefl  a  second  smaller  tab* 
eentimetres  in  diameter,  and  the  same  length  as  the  envelope.  Th€ae 
tubes  ure  closed  by  a  cdmmon  base. 

In  the  centra  I  tube  is  retained  comproBted  carbon  to  acid  prod  need  b 
reactitm  of  hvdrochloric  acid  on  Carrara  marble.  This  gas,  being  dri 
stored  in  an  oil  gasometer  of  I  cubic  metre  capacity. 

At  a  pressure  of  from  4  to  0  atmoftphores  the  ear  boo  ic  acid  easily  ti 
fies  under  these  c ire um?* tan ces.  The  resulting  liquid  is  led  iatoalongco 
tobe  4  metres  in  length  and  4  centimetres  in  diameter* 

Two  pumps,  eoupled  together  like  the  first,  exhauat  carbonic  acid  e 
from  the  gasometer  or  from  the  long  tube  full  of  liquid  earbimic  aeid. 

The  ingress  to  these  pumps  is  governed  by  a  three-way  lap.  A  % 
valve  cuts  off  at  will  the  ingre!*s  of  liquid  carbonic  acid  in  the  lonf  tu' 
is  situated  between  the  condeneer  of  carbonic  acid  ami  this  long 
When  this  Bcrew  valve  is  closed »  and  the  two  pumpw  druw  the  vapor 
the  liquid  carbonic  acid  contained  in  the  tube  4  metres  laug«  the  gr-. 
posaible  lowering  of  temperature  is  produced  ;  the  carbonio  acid  soil 
and  descends  to  about  -  140**.  The  subtraction  of  heat  is  maintained  i} 
working  ol  the  pump^i,  the  cylinders  of  which  take  out  B  Utrea  per 
and  the  »[>eed  h  100  revolutions  a  minute. 

Both  the  sul^diurous  acid  tube  and  the  carbonic  acid  tub^are  cof 
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In  the  interior  of  the  carboiaic  add  tube  paPseR  a  fourtb  tube,  m tended 
the  nompreftBion  of  oxygen  ;  it  is  5  metres  long  and  14  millimetres  in 
t4jrnal  diameter*  Its  intt^rnal  diameter  is  4  millimetres.  Tliis  Ion  if  tube 
conftequeutlj  immersed  in  solid  carbonic  acid,  and  its  whole  surface  ifi 
Ottgbt  to  the  lowest  obtuinable  temperature.  Tbese  two  long  taV>oe  are 
nectt^d  bj  the  ends  of  the  carbonic  acid  tube^  conRcquently  the  smail  tube 
I^Ddi^  about  1  uiotrc  beyond  the  other.  I  have  curved  this  portion  down- 
Td  and  given  the  two  long  tuboa  a  slightly  inclinod  position,  but  still  very 
Hr  the  horizontal. 

The  i^mitll  t  entval  lube  is  curved  and  screws  into  the  neck  of  a  large 
iwitxcr  shell,  the  sides  of  which  arc  35  millimetres  thick;  the  height  is 
eenti metre**,  and  the  diameter  17  centimetres. 

Thm  fcthcU  eon  tains  700  grrns.  orehlonite  of  potash  and  25t>  grms*  of  chlo- 
e  of  pottts?*ium  mixed  together,  fused/thcn  broken  up,  and  introduced  into 
t  shell  perfectly  dry.  When  the  double  circuhition  of  the  sulphurous  and 
nic  acids  has  lowered  the  temperature  to  the  required  degree,  I  heat 
B  shell  over  a  series  of  gas  burners.  The  d ecu m  position  <jf  the  chlorate  of 
iatih  takes  place  at  fin^t  gruduaMy,  then  rather  suddenly  towards  the  end 
the  operation.  A  pressure-gauge  at  tlie  extremity  of  the  long  tube,  lets 
i  constantly  observe  the  presaure  and  the  progress  of  tlie  reaction.  This 
nge  is  graduated  to  B50  atmoepberes,  and  was  made  for  me  expressly  by 
Bourdon,  of  Paris* 

When  the  reaction  is  terminated  the  pressure  exceeds  500  atmospheres, 
t  it  almost  immediately  sinks  a  little,  and  stops  at  320  atmospheres.  If, 
this  moment,  I  open  the  screw^ap  whieb  terminates  the  tube^a  jetof 
[oid  is  distinctly  seen  to  spirt  out  with  extreme  violence.    I  close  the 
and  in  the  course  of  a  few  momenta  a  second  jet— less  abundant,  bow- 
er— can  be  obtained. 

Pieces  of  charcoal,  slightly  incandescent,  put  in  this  jet  inflame  aponia- 
eously  witb  inconceivable  violence*  I  have  not  yet  succeeded  in  collecting 
e  liquid^  on  account  of  the  considerable  proji-^etile  force  with  which  It 
loapes,  but  I  am  trying  to  arrange  a  pipette,  previously  cooled,  which  pos^i* 
J  may  be  able  to  retain  a  little  of  tbis  liquid. 

Yesterday  I  repeated  this  experimcDt  before  the  majority  of  the  members 
four  Physical  Society,  and  w©  had  three  successive  jets,  well  charaeterixed, 
cannot  yet  determine  the  minimum  pressure  necessary,  for  it  is  evident 
at  I  have  a  surplus  pressure  produced  by  the  excesei  of  gas  accumulalcd  in 
le  shell,  and  which  could  not  condense  in  the  small  space  represented  by 
e  interior  tube. 

I  hope  to  utilise  a  similar  arrangement  in  attempting  the  coudensation 
f  hydrogen  and  uitrogen,  and  I  am  especially  occupied  with  the  possibility 
f  maintaining  low  temperature  very  easily^  thanks  to  four  large  industrial 
tiiDps  which  f  have  at  my  disposal,  worked  by  a  steam  engine* 
Geneva,  UecKHBEa  25,  1877. 

Since  receiving  the  above  we  have  been  favored  with  furtber  particttii 
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of  an  experijiietit  which  was  performed  for  tbd  fi 
Pecembor  27th,  in  the  proeeiice  of  ten  micnil^Q 
Hageiibachj  of  B41e,  whti  came  expreeelj-  to 
experiment. 

At  10  o'clock  in  the  ev^ening  th©  mnnometeri  i 
mospheres,  sank  in  a  few  mi  nates  to  505^  and  rei 
figure  im  more  than  half  an  hour,  ihowing  by  th 
«iire  that  part  of  the  gas  had  aHsnmed  tba  liqnid  fo 
the  140  degrees  of  cold  to  which  it  was  cxpoeod.  * 
of  tho  tub©  was  then  opened,  and  a  jet  of  oxygen 
dinary  violence. 

A  ray  of  electric  b'ght  being  thrown  on  the  esi 
waa  chiefly  composed  of  two  parts one  central,  a 
the  whiteness  of  which  showed  that  the  element 
the  other  exterior,  the  blue  tint  of  which  indicate! 
fiompre&sed  and  frozen  in  the  gaeeoua  state. 

The  euccese  of  this  remarkable  and  oonc1iiai\r4 
the  applnuse  of  all  present. 

W©  understand  that  Messrs.  Pictet  &  Co.,  of  22,^ 
are  fitting  np  apparatus  with  th©  intention  of  bj 
repeated  at  their  Freeaing-Machine  Works,  at  ( 
Chemical  I^ewi. 


UQUEFACTION   OF  NITROGEN,  HYDR< 

PHERIC  AIR. 

M.  Callletet  has  comonicated  to  the  Academic  i 
particulars  on  the  Uquofaction  of  gases,  and  at  t 
December  a  pap^^r  was  read,  from  which  we  trans 

'^Nitrogen. — Pure  and  dry  nitrogen  co ni press 
pber©s»  at  a  temperature  of  -f then  allowed  ( 
denses  in  the  most  perfect  manner;  it  first  proc 
that  of  a  pulverized  liquid  in  BniaU  drops  of  appra 
then  graduolly  dinappearb  from  the  liidea  to  the  ^ 
forming  a  sort  of  vertical  column  following  the  a: 
ration  of  these  phenomena  is  nbout  3  seconds. 

**  These  appearances  lea^e  no  doubt  as  tf^  ihe  t; 
nomena.  I  first  tried  the  experiment  at  homo  n 
and  I  repeated  it  yesterdaj^,  the  SOtb  of  Deeeni 
Laboratory  of  the  Ecole  Normale^  in  the  preseE 
members  of  the  Academy,  among  wliom  I  am 
assent,  the  venerable  M.  Boufisingault. 

'^Bydrogen. — Hydrogen  has  always  been  consi^ 
able  gas,  on  account  of  its  low  denwiLj,  and  the  a 
ot  its  mechanical  properties  with  tbose  of  perfect 


A  .V£:^K  MKT  mm  op  tlLUMlNATINii  A  TOWN. 


great  rioubt  m  to  iho  roHtilt  that  I  dct-lfioil  to  submit  it  to  tbe  ^amo 
whi{!li  luni  dutornvititad  tlio  li^^uofiu^ion  of  all  thu  other  gases, 
•'In  my  tirst  attempt  1  notiootl  nothing  particular,  but^aa  often  happena 
experimental  ecioncic,  ekill  in  observing  pirenomena  results  in  eausing 
*giis  lo  be  rocogDiziHl  under  conditiona  where  lUey  had  at  firc^t  esi^aped 
Oiico. 

**Thl9  is  what  occurrod  with  liydrogoa  :  On  repeating  my  esperimontJi 
day,  in  the  prts^enen  of  MM*  Berthelot,  H.  Sainto-Claire  DeviUe  and 
seart,  wlio  havo  alio  wed  mt)  to  quote  their  testimony,  J  have  Huec#©ded 
ob8c*rviug  indications  of  the  nt]uefaction  of  hydrogen  under  conditiooi 
proof  which  have  left  no  doubt  on  the  minds  of  the  ficietitifie  men  who 
itnossed  the  experiment.  It  ha;*  been  repeated  a  great  number  of  times.! 
porating  with  pare  hydrogen  compressed  to  about  2B0  atmospheros,  attd 
011  allowod  suddenly  to  expand,  we  saw  form  an  extremely  attenuated 
nd  subtle  mist  eusponded  in  the  gas  and  disappearing  suddenly,  Thi 
reduction  of  this  miat,  in  spite  of  its  extreme  subtlety,  seemed  inconteftt- 
ble  to  all  the  scientific  men  who  witnessed  the  experiment  to-day,  and  who 
ok  care  to  have  it  repeated  several  times,  so  as  to  leave  no  doubt  as  to  iti 
eality. 

'*j4»r* — Having  Itqueiied  nitrogen  and  oxygen^  the  jiquefaetion  uf  air  ii 
©feby  demonstrated.    It  appears,  however  of  interest  to  make  this  tbi 
nbject  of  an  actual  experiment,  and,  as  might  be  expected,  it  succeeddd 
erfectly*    I  need  not  say  that  the  air  was  previously  dried  and  freed  from 
rbtmic  acid.    The  accuracy  of  the  views  expressed  by  the  founder  of 
odern  chemistry,  Lavoisierp  is  thus  confirmed  as  to  the  possibility  of 
using  air  to  asiumo  the  liquid  state,  and  of  producing  matter  gifted  witb 
©w  and  unknown  properties — views  recalled  so  appropriately  at  the  last 
QfiUiig  of  our  illustrious  perpetual  secretary/ —i>on<ioi*  Chemical  News, 


A  NEW  METHOD  OF  ILLUMINATING  A  TOWN 
BT  raor.  BERTUOUD,  COLORADO  SCHOOL  OF  MIHEh, 

In  1874-75  I  was  examining  the  question  of  the  lighting  of  a  small 
lown  in  Ka.^tern  Colorado,  and  the  cheapest  and  easiest  method  atUiinablo, 
1  went  over  the  usual  routine  of  gas,  petroleum,  and  all  of  the^o-catled 
^hcap  gases  and  gas  processes, 

llappening  lo  know  that  the  Foreland  Light  hou'^o  in  England  was  illu- 
minated by  an  electric  light,  i  obtained  Borae  data  from  England  in  regard 
to  this  method,  whieh^  succesBful,  has  been  in  use  many  years,  but  being 
eriginatly  and  then  kept  up  by  a  large  battery,  was  expensive  anrl  rather 
eom plicated,  J^ince  1874  however,  Mr.  Gramme,  in  France,  has  irivonted 
nd  patented  an  easy  and  cheap  method  of  obtaining  a  constant  flow  of 
lectrieity  by  an  electrical  frictional  machine  of  great  ^ow^tt  ^^s^'s^-^^^si 
nch  Buporior  in  cheapness  and  m  ctmbt^kBcy  \o  ^^Q\Ewtomi&NAvm 
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BtiTi!**  a  E4  <}leetro*magtieti<;  batterie(i«  of  which  it  would  reqairo  frosn 
160  couples  to  get  an  electric  flow  of  eufficient  power  aod  oouftan 
ving  eatiB^ed  mjsclf  of  the  feasibility  of  UBiDg  this  method  of  illami 
atloiif  the  next  point  was  to  adapt  It  to  our  mouotain  village. 

To  my  gurprjge  I  found  all  the  coriditioas  for  a  sui^esf^fbl  tllutuiiisl] 
are  easily  within  roaeh— half  amUe  from  the  centre  of  the  towi*,  and  ea$lj 
\b  a  high,  Bteep  table  land,  crowned  by  a  castellated  cra|j  aome  600 
mediately  above  the  village^    Ilere  1  propose  to  place  the  electrical  \ 
ine,  and  the  electric  Hght  in  a  glass  and  iron  lower,  fifteen  feet  hij 
aced  on  the  edge  of  the  crag  i>nd  immediately  overlook i tig  the  n^t 
laeed  in  a  eemi^circle  before  the  light  wiU  be  five  Fresnel  leneea,  eac 
bieh  will  concentrate  ita  rays  upon  a  (Separate  district  of  the  to wa J 

eoueiive  Bpeeula ;  either  would  answer  the  dej^ired  purpoe«.  aod 
ints  in  the  streets  and  alleys  parallel  with  the  raja  from  the  several  leo 
reflettora  Would  be  brightly  illumiiiated,  while  the  streets  cr 
e  ray>?  would  have  a  *.!iadow  eide.    Tbie  fthadow  &ido  I  ] 
lurainute  by  having  every  160  feet  a  larap-poflt  on  the  i Humiliated  < 
rpvidud  With  a  reflector,  which  would  thus  throw  a  bright  light  acro^  j 
rt^et  and  prevent  any  undue  darkening  of  one  eide  in  the  t^hiiilow  of  \ 
wclHiigs. 

A»oiher  U!ie  it*  tsuggeated  for  tlie  electric  light,    la  every  house' 

which  prcaenlttd  ita  end  or  side  towards  the  electric  lif^ht,  J  pro 
ineert  in  a  hole  in  the  f*ide  or  end  a  large  glasg  prism  which  xyout4j 
light  inside^  and  thu^  illuminate  the  iuBlde  of  the  room  brilJiant 
Jensidy,  and  without  the  concomitant  of  firoj  e^Eplomvo  petroleum  or  dit 
dlcfi ,  refiuiring  nothing  to  keep  it  in  order  but  a  clean  cloth  or  piece 
uakt^ktn  to  wipe  itj  and  which  would  be  readily  extinguished  by  a  eiid 
ntier  over  the  aperture.   If  preferredj  the  prim  can  be  placed  on 
of,  anti  the  ray«  rcflacted  from  above  iueide,  as  in  a  ehuroli  or  !  i| 
even  in  a  second  story  school  or  lecture  room.    If  to  some,  tr 
rightncBs  of  an  electric  flame  iB  too  much  for  their  eycBigblt  iheti  variotili 
iored  prisms  can  be  used  to  modi/y  the  intense  light  into  plea^^iugPO 
eei*.    We  could  thus  use  bluc\  green,  yellow,  brown  or  opal  eoJored  prin 
aded  to  the  exact  requirements  of  aa  artieau'a  workshop,  or  to 
flte  and  optical  weakness  of  iudividual  eyesight*    An  electric  light 
intensity  to  350  candles,  would,  in  Colorado,  eoest  30  cents  per  hour 
OoLnEit,  CoL.»  January  20,  1878. 


,  JK^sT  Lessons  in  CnEMiiTEY. — The  following  names  frtmi  a  recent  Gj 
^n  journal  of  chemistry  will  be  good  practice  in  spellti»g  and  r^ 
Venile  students  of  the  science:    Methylcarbomintliio^^lycolie  U'  - 
ibronkdipheny  lamin  ;  oxaldiphenylguanidin  \  parHhrommetftButphopbl 
/propionic  i\c\d  ;  pi^Ta\)WTy\m<aiV'sx\i\u^\\ift  ,  t^^\w^\vV^^CvV^^^v^l^torm^ai« ' 
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Paris,  Fhanck,  Jiin  y  ZZ,  1878, 
Thero  is  a  clecitled  taatfl  for  hygienic  studiee,  aud,  whiit  is  not  less  im 
porlaiit,  of  applying  their  loseone.    The  science  of  hygiene  is  not  intend<r< 
to  supersede  doctors? ^  hat  to  increase  the  well-being  of  peoples  and  of  indi 
vidualfl,  by  angmenting  tlic  robnstnesB  of  their  bodiet^,  and  consequently  tbj 
airength  of  their  minds.    The  role  of  hygienisti  is  not  altogether  confip^i 
to  preserving  us  from  raaladics,  for  there  are  several  very  terrible  tUseusoj 
that  wo  are  powerless  to  counteract;  still,  before  dcHtroyiug  the  gcrm«  o 
tniiladies  it  is  prudent  on  the  part  of  man  to  endeavor  to  resiit  them  wit 
ftubcesS.    Moses  and  Mahomet  deserve  special  honor  for  the  accuracy  wit 
which  they  formulated  sulrjUary  rales  for  public  and  private  life  of  Orients 
people,    Perhaps  it  would  ho  well  in  the  case  of  Islam  ism  that  the  yerf^ 
of  VheTvoran  were  applied  more  frefj^uently  than  they  are  repeated.  Th 
pai^an  societies  ot  Oreece  and  Borne  have,  leagued  us  many  jmportan_ 
h  y  ^  i  c  n  I    |i  re  ee  p  ts  :  in  th  e  a  in  p  1 U  u  d  o  o  f  t  h  ei  r  clot  h  i  n  g ,  w  h  i  c  h  i  e  ft  t  Q  t  h  e  ai^ 
ticuTatioiiS  and  mafeelca  ail  their  euppleoess  and  liberty  of  iicti9n,  aatl  inthdl 
ibltfti^^ns,  which  iiCted  m  a  toiife  f<3r  the  sic! a  and  impartetl  a  general  im; 
pulsfon  to  the  organu-  hmetionk    The  l^ve  of  the  nncienti*  for  gymnostij 
aiut  rlthr^r  corporeal  exorcises     proverbial^  and  in,  their, con^i^eririL''  Pi  Mihtl 
tin  «he  fif^*t  gymiia&ip ip  adi^itign      viewing  |h|m  as  tl:  ( 

meij,  ji  was  triercl)' iiripficd  thi^t'li^ ^Icv  and  renewed  lifo  L>y 

llm'  tho  Tinporlanee  of  physical  exercise.  Dr*  IjeBliind  not  only  a^.  ^ 
b  1 1  : 1  b  es  gy  m  a  asti  cs  as  a  cn  t^attv  e  |ig  e  n  t^  and  th  e  m  ea  19  s  he«4  e :  i  ) 

Id  dL  Vi  inp  the  physifjue  of  eacli  ibdiyiduaf,  following  sejc,  age,  tempi.  t  ;uii^ji| 
and  proft'^^sion ;  to  produce  in  a  word,  ''the  soul  oJ  a  sage  in  the  body  of  ai 
athldc 

'Bineeihe  mufiieipniity  of  Parts  bas  fallen  asleep  over  the  proposed  mli 
irdpdJIian  cemotcrj%  the  ^>r^>j«ei  of  cremation  making  rapid  progree* 
Opititoti  is  certaitily  on  the  point  of  reclaiming,  that  a  family  be  nllowcd  tfe 
right  t^fj  inciuerale  or  Snhum©  its  dead.  Tlie  practice  oT  the  Middle  Aipei 
\n  bilrylng  the  dead  beneath  tho  firtgs  of  an  aiste,  is  n<^t  a  whit  more  ififtil 
tibrioas  than  interments  in  church  yard^  in  the  midst  of  th©  living*  l\ 
1760,  Voltaire  eomplalned  that  *nhere  was  not  a  defunct  who  did  not,  mofi 
or  less,  contribute  to  poison  his  country,"  Citizens  do  not  follow  that  phi 
losophcr  in  hia  rapture  of  the  pleasure  it  would  be  fiir  his  feliowM-ountrymci 
"to  eiirleh  eotae  of  the  sterile  plains  of  France,  and  kt>  contribute  to  ahnnd 
ant  harvests;  geuerattons  would  thus  become  moro  useful  to  each  other 
the  towns  moro  healtfiy,  and  the  fields  more  fruitful/'  ' 

Professor  VttHn  continues  to  demonptratc  the  necessity  of  i*oltttlot\.  <iC  ^ 
mivk,  aB  the  most  effectual  plan  for  eheeW\tig       ^T<Ni{ii^^tA\^^  <a1  ^^^n^^^^ 


aladics.     -run  llic  discsisi^  make  a  void  routad  it,  capture  it  bv  famitse 
be  most  effec  ttia!  iiietUad  for  eoatiteraeliDg  €roa|»,  wbellicr  in  hoi<piUiU 
mtlieis.  IB  ieotation.     In  the  case  of  diphtheria,  this  plan  is  adopted  tn 
rench  hospitiilSj  and  with  great  succoj^e, 

Matlt^r  prosctits  itJ^elf  under  three  formei:  nolid.  liquid  and  gnseoQS. 
operated  upon,  nnder  certain  conditious,  will  beeomo  a  tiiictid.  and 
quid  eoUd.    Ice  can  be  ehanged  into  water,  water  into  vapor.    This  rut 
bt  to  bo  gonenil ;  ibej  arc  the  energetic  means  alone  which  are  wanUii| 
aday  liquefied  several  permanent  gases  by  means  of  m  freezing  mixta 
posed  of  solid  carbonic  acid  ;  but  i^everal  gase:^,  sccb  as  oxrgen,  hjdr 
D,  nitrogen,  oxide  of  carbon  and  hi-oxido  of  nitrogen  resisted  all  h% 
erimeats.    M.  CaiUetet,  a  distinguished  chemint,  has  saceeeded  in  Uqai 
ng  bi-oxido  of  tiitrogen  by  a  new  process.    In  a  gaa,  the  cotistltoe 
ms  are  wide  apart ;  iu  a  liquid,  not  80  much ;  and  least  of  all,  in  a  mli^ 
liquefy  a  gas  the  atoms  must  be  brought  Lcarer  to  each  other,  ihea  oon 

ed,  and  next  congealed.  Cold  is  the  most  energetic  of  thedo  redeoiiig 
nts.  After  compressing  a  gas  by  means  of  a  hydraulic  purnp^  M,  Caille- 
liquefied  it  afterwards  with  the  ordinary  freexiug  mixtures.  AThen  the 
sure  is  suddenly  removed,  the  gas  expands,  and  as  is  well  kuowo,  the  act 
expansion  produces  a  dimintehed  temperature.  The  oxrperi mentor  hm 
onstrated,  what  others  have  suspected,  that  there  is  a  "critical  poinl"  of 
perature,  abo^e  which  no  gas  can  bo  liquefied.  The  practicat  applioa* 
as  of  the  beautiful  discovery  made  by      Cailletot  can  be  immense, 

liquefied  carburet  of  hydrogen,  consisting  of  two  elemental,  carbon  aafl 
drogen.    Now  if  he  could  obtain  the  carbon  in  a  crystallised  form,  Ihil 
uld  be  the  diamond. 

II.  de  Chancourtois,  an  eminent  engineer,  lately  asked  if  the  diamead 
not  produced  by  a  reaction,  similar  to  that  which  engenders  sulphar  ta 
in  localities  where  sulphuretted  hydro^^en,  escaping  from  the  fissures, 
hydrogen  unites  with  the  oxygen  of  the  air  and  forma  water,  the  sulphur 
og  deposited  in  the  state  of  crystaL  Beplaco  the  sulphurous  by  etnaaa- 
DB  of  carbon,  and  the  latter  may  be  also  deposited  in  a  crystallized  forj 
ere  diamonds  are  most  found,  is  exactly  in  that  geological  period—! 
Tonian,  remarkable  for  bituminous  impregnations,  thus  marking  the  i; 
sity  of  carbon  emanations.  This  negative  solution  in  favor  of  the 
^ture  of  diamonds  is  valuable. 

80  great  Is  the  inattention  to  lh6  proper  fitting  up  of  school  room«,  thi 
wonder  is,  mo  many  persons  escape  being  hunchbacked  or  ebort^sighted. 
e  seats  and  desks  are  generally  of  a  uniform  pattern  for  large  as  for 
II  boyt",  deforming  thus  the  vertebral  column,  and  the  lighting  is  so  de- 
tivc  that  22  per  cent,  of  the  pupils,  of  French  primary  schools  cfipeciaJlyt 
shortsighted,  and  this  afllietion  becomes  more  pronounced  tbe  longer 
remain  at  school,  that  is  to  say.^  ijai^s  to  the  secondary  schools  or  coUe|^. 


MoBsrB*  Trolat  and  Gariel  advocate  that  6choo!-rooms  should  be  lighted  **b 
[laterally/'  not  from  tho  centre,  and  thus  flood  the  eje  com pletijly  with  ligl 
— incompleteness  in  this  respect  prodncin^^  nearsightedness,  Michele 
though  poetical  1  J,  has  not  the  less  accurately  obiter ved ;  the  ej©  ia  a  hunia 
flowefj  which  has  want  of  eun-light^  as  other  flowers,  to  prevent  etiolatio 
and  languishing-    M,  Dally,  on  tho  subject  of  the  physiological  aspecta  o1 
education,  aska,  Are  wo  right  to  have  a  common  dietary  for  children  ot  th 
establishment,  when  some  of  them  have  a  predisposition  for  certain  diseaaei 
that  an  appropriate  regimen  could  prevent?    He  also  disapproves  of  tho& 
system 8  of  education,  which  replace,  at  the  commencement  of  the  ehild*) 
cerebral  life,  impressions,  sensations  and  object  lessons  for  tho  abstractiooi 
of  gram  mar  J  dead  languagea^  &c. 

The  inflctence  of  colored  light  on  plants  and  animals  has  lately  occupiec 
much  atteution.  It  is  difticalt  at  first  to  comprehend  how  tho  action  of  ligh' 
can  affect  an  invalid,  M,  Fano  states  that  he  has  completely  cured  pcrsis^ 
tent  headache  by  his  patient  employing  yellow  glass  spectaclee,  Thi 
afflicted  on  attempting  to  read  or  write  only  augment^ed  the  headaoho,  yol 
&B  some  kinds  of  intellectual  work  did  not  produce  fatigue,  M.  Fano  con 
eluded  that  the  pain  arose  from  the  action  of  the  retina  on  a  morbid  etat 
of  the  nervous  centres.  He  decided  to  chan^^e  the  conditions  of  perception 
fo?  the  retina,  by  no  longer  exciting  it  by  the  ordinary  rays ;  ho  employed 
glass  to  produce  only  yellow  rays  ;  the  pain  diminished,  and  by  continuiDj 
tho  same  glasses,  ultimately  disappeared.  M.  Fano  also  obtained  eatisfactorj 
results  in  certain  cases,  by  the  use  of  redj  violet  and  other  colored  glass 
one  person  being  sensible  to  blue,  another  to  rose,  following  constrtutloa 
There  are  harmonies  which  delight  the  ear,  why  not  colors  to  charm  th 
«ye,  and  calm  also  its  nervous  system? 

Science^  in  point  of  novelties,  keeps  up  with  the  »pirit  of  the  age.  Wfl 
have  had  hygrometric  or  barometric  flowers,  which  changed  color,  follow 
ing  the  humidity  or  dryness  of  the  air;  at  present  we  have  luminous  flow 
ers,  that  it  suflSces  only  to  expose  to  the  sun,  to  observe  them  afterward 
becoming  phosphorescent  iu  obscurit}'*  The  flowers  are  prepared  with 
sulphurets  of  calcium^  strontium,  &e.,  corapoiinds  known  as  artitieial  phoB 
phoros.  Messrs.  Uagron  and  Gisclon  have  produced  **&ympathetic  plpefl. 
They  can  ^*color''  a  meerschaum  the  most  beautiful  chocolate  in  five  minutea 
by  tinting  tho  bowl  with  a  solution  of  ether  and  alcohol,  to  which  eesenCf 
of  roses,  camphor,  nitrate  of  silver,  &c.,  are  joined,  so  that  any  image  or 
superscription  painted  on  the  pipe  will  gradually  come  out,  like  tho  im 
prossion  of  a  photograph,  under  the  influence  of  the  light  or  the  heat  of  th' 
pipe.  You  can  have  your  own  portrait^  or  that  of  a  friena,  your  dog  or  horsd 
.sketched  on  the  pipe,  as  the  likeness  will  appear  on  exposure  to  the  air*  It 
is  well  to  remember,  the  molamorphosi'*  once  accomplished,  is  permanent 


Xiavoisier  demonstrated  that  a  diamond  consisted  only  of  carbon^  V 


T5e 


cUingitig  it  iiita  carboitie  acid,  liod§r».  Fremy 
mereialty  happ>%  in  prodiiekig  rubii^e,  anpphirol 
Itko  ainothyst,  emery  aud  adamantine  spur,  nro 
Arti tidal  rubies  had  been  previously  prepared, 
somothiDg  like  dust;  albit©  and  other  varieties 
Artificially  prepared.  Tiic  proceaaes  consial  m 
blumiim,  an  alkali,  lui  ar  id  and  a  colorinij  matlei* 
Ihrot*  weekj-i.  Thia  great  temperature  i»§  but  a  ti 
gigantic  furnace — the  earth's  eentral  heat,  which 
rocki,to  projiict  through  iiasures  to  tbe  fiurfaee. 
Fremy  and  Foil  the  philosopher's  stone  ?  They  b 
rttbies  and  sapphires,  eufficiont  to  satisfy  watch  ma 
elare  thti  artificiul  to  he  wuperior  to  the  natural  gem 
ifl  alumina,  and  when  it  is  submitted  along  with  ili 
intense  rurnace  heat,  it  ery^tatlizea;  the  cryetali 
the  rubies,  when  sub^oqucnlly  lieated,  will  lose  t 
however,  on  cooling,  m  is  the  ease  with  the  natU! 
erj'sial,  agate  and  jasper  are  only  oxides  of  a  mol 
still  crystttllrxed  eiliea  ;  rubies,  sapphires,  &c..  arfl 
aluminum,  or  clay,  but  this  el  ay  is  erystallized. 
resides  in  the  arrangemeut  of  the  constituent  at< 
but  ery»tallized  pebblet^.  There  ts  a  strong  tentlol 
investigationa  reeipectiiig  the  combinations  of  mi 

By  means  of  a  reeent  iliseovery  of  the  valuabli 
iau  plant  jaborandi,  the  most  refractory  eonstituti 
a  quart  of  perspiration  in  the  space  of  an  hour 
remarkable^  an  other  medicament,  sulphate  of  a 
transpiration.  Htrange  rtjsulls  from  two  drugs 
If  when  the  beads  of  perspiration  are  rolling  m<M 
atropine  be  administered,  these  beads  will  be  stof 
and  so  well  that  if  the  individual  were  to  cuter  a 
ekin  would  remaiu  perfectly  dry.  The  atropin 
small  do&es,  as  a  pill,  and  with  great  prudence,  I 
for  example,  the  importaneo  of  this  drug  in  chec 
incalculable. 

The  wine  mcrchantf*  of  Paris  appointed  a  e< 
scientific  judges  to  examine  if  salieylic  acid,  an 
l»refterve  wine  from  fermenting,  &c.,  without  al 
The  fact  we  know  very  little  that  is  eerlaiii  ah 
states  that  the  acid  acts  difl'erently,  tollowing  th*s 
ner  in  which  Ute  wiftft  k  causerved,  if  in  bottle  or 
thin  wines  of  l\w  mx^^x^  ^r^wr^^Xv 'swW^t^  Ww 
them  diftagreeaWoXoVVv^VD^feV^^  UW^^t^^^^ 
tho  good  it  has  h^^ri 
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the  province  of '^industry*'  to  ameliorate  wines  ;  the  beneficial  change  mn 
be  looked  for  in  a  superior  selection  of  vines,  appropriate  soil,  carefal  cat 
ration  and  skillful  processes  of  vinification. 

The  Greeks  dedicated  the  grasshopper  to  Apollo,  as  the  type  of  b 
poetry,  and  the  swan  as  the  symbol  of  melody.  Prof.  Carlet,  of  Grenob 
has  examined  the  '*grasshopper*8  song  :'*  it  consists  of  a  ''drum"  apparati 
beneath  the  second  ring  of  the  stomach,  (and  inside,)  over  which  muBcl 
internally  stretch,  and  when  contracting,  form  the  ^'sticks"  that  beat.  T 
professor  has  successfully  modeled  an  apparatus,  which  '-sings"  very  well 

F.  C. 
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♦ASTRONOMICAL  NOTES.— MARS. 
BY  PROP.  C.  W.  PRITOHETT. 

In  continuation  of  my  note  on  Mars,  of  last  month,  it  is  befitting  t 
time  and  subject  to  recur  to  PiK)f.  Asaph  Hall's  recent  investigation  of  t 
position  of  the  south  Polar  spot  on  that  planet.  He  has  Hot  only  achiev 
enduring  and  world-wide  distinction  by  the  discovery  of  those  unique  sat 
lites  which  for  so  many  ages  have  eluded  all  the  efforts  of  human  vision,  bj 
contemporaneously,  has  conducted  this  investigation,  requiring  at  on 
great  skill  in  observing  and  rare  mathematical  ability  in  combining  a 
applying  observations.  True,  investigation  so  continuous  and  pains-takii 
does  not  attract  the  attention  and  elicit  the  wonder  of  mankind,  as  d< 
the  discovery  of  systems  hitherto  unknown,  yet  its  value  to  science  mi 
not  be  depreciated. 

From  the  time  of  Sir  William  Horschel  it  has  been  known  that  this  ce 
brated  land  mark  on  Mars  was  not  coincident  with  the  true  pole  of  t 
planet;  and  yet  the  north  polar  spot  of  Mars  has  been  found  both 
Miidler  and  Father  Secchi  to  be  coincident  with  his  true  north  pc 
Granting  the  spots  to  be  vast  accumulations  of  ice  and  snow,  we  have 
an  anomaly — something  very  unlike  the  phenomena  of  our  own  plan 
On  the  earth,  it  is  true  the  poles  of  cold  do  not  coincide  with  the  polefl 
rotation,  yet  the  poles  of  cold  are  opposite  to  each  other,  and  symmetrica 
situated  with  respect  to  the  earth's  pole.  From  observations  made  duri 
August,  September  and  October,  Prof.  II.  deduced  34  equations  of  conditi 
which,  combined  by  the  method  of  least  squares,  gave  three  normal  eq 
tions,  and  from  these  was  deduced  a  now  angular  value,  for  the  centre 
the  south  poJar  spot,  as  measured  from        \.\>\^^^^.       \^  \^\5s^^^^ 

*Iieceired  too  Ute  for  insertion  under  proper  YieaAVu^. 


eompiifo  ihlirefitilt  with  tbo  work  of  other  ctjlcbrjiicil  afitronoirterp.  1 
tbera  from  the  paper  of  Prof,  H-  in  Aftt.;^'ach ,  Ko.  2,174,^  The  Ulicr 
denotes  tbo  angular  distatico  of  tho  centre  of  the  epot  fWini  the  fiostb 
df  Mar». 


LinBeer.  20, 

Kaiftcr,*..-.*.-»..,.*je02,  4. 
Hall  .1877,  T=  Wl 


enehel   17B3,  v=    B.  S'' 

el  ,,.1830,  T=   8.  0 

r  and  Mildlcr,  1837,  12.  0 
chl  1S57,  v=  1T.42 

The  anomaly  aho^e  mentionedf  with  other  reaeonj,  has  led  aomcafcti 
era  of  late  to  quest  ion  the  long  admitted  theory  that  the  01 
aeomn Illations  of  euow  and  ice.    At  tho  meeting  of  the  Royal  Ast 

Hety,  of  London,  Kov,  '9,  1877,  a  paper  was  read  by  Mr,  Brett,  tending] 
how  that  the  reeeived  hypothesis  of  eimilarity  in  physical  coDdjtion«l 
ween  tho  earth  and  Mare  is  utterly  untenable.     Tho  fandamental 
n  which  ho  roaaone  m  tho  alleged  absence  of  donds  in  th©  eoYelope  of  I 
lanot.    He  also  aeaerted  that  the  spot  was  not  contionoua  with  the  but 
tho  planet,  but  lay  far  above  it,  Thm  he  concludes  because  no  dark  ptfj 
the  planet  ever  reaches  to  the  limb,  while  the  white  south  polar  spot] 
mdcd  beyond  it.    Ho  suggested  that  the  south  polar  spot  is  a  permaQf 
oud*  and  tho  only  real  cloud  in  Mars.    Prof,  Hall's  observatiooe,  howcTer^ 
ado  on  the  clearest  nights  and  with  the  largest  refractor  now  in  nee,  1 
indicate  very  distinct  markings  or  notches  on  the  edge  of  the  spot, 
at  it  is  roaily  a  depression  in  the  surface  of  the  planet.     The  hypothe 
a  depression  in  tbo  surface  at  once  rids  us  of  the  anomaly  of  ec^al 
les  of  cold,  and  seems  more  reasonable  than  that  of  one  solitary  and 
anent  cloud  in  the  npper  atmosphere  of  the  planets 
I  am  gratified  to  add  that  Prof.  Hall  has  received  from  the  Aeademj 
iences^  Paris,  tho  celebrated  Lalando  prize.    No  better  evidence  coi^ 
sibly  be  alForded  of  the  high  estimate  placed  on  his  discovery  of  the  ! 
oons.   It  is  the  judgment  of  the  sncecssora  of  such  men  as  Xalando, ! 
CO,  Dolambre  and  Leverrier, 
I  am  privately  informed  that  Prof*  Hall  has'selected  for  tho  new  satelliil 
mes,  significant  at  once  of  their  attendance  on  Mars  and  of  thoir  ra| 
tation,    Tho  outer  satellite  is  to  be  named  Deimos,  and  the  inner  oB 
hobos.    These  personations  of  terror  and  fear,  in  tho  mythology  of  Homer 
d  Hesiod,  are  always  represented  as  attendant  on  Mars,  (Ares  10  Germaa) 
e  god  of  desolation  and  war — sometimes  they  are  mentioned  as  his  so 
t  other  times  as  his  charioteers,  and  even  as  his  fiery  steeds.    In  Horn 
hobos  personified,  means  ffi^ht^  the  resultant  of  Deimos  terroK 
d  Scott,  and  so  Pope  has  it. 
Hiad,  Book  XV,  line  119: 

"  With  that  he  gl^ea  command  to  Fear  nnd  Flight, 
To  join  faifl  rapid  courserB  for  the  figlit; 
Then,  grim  in  arms,  with  hisij  vengea-uce  fliee* — 
Armt  that  reflect  a  radiance  tliro'  the  akies.'' 


So  lii 


AMBItlUAN  EXHIBITS  AT  THE  PARIS  EXHIBITION. 


\m,  Iliad,  Book  lY  Jioe  440  : 

"These  Mara  iticitefl^  ami  those  Mitj<»rva  fire* 
Pale  Flight  arouml  an^l  dreadful  Terror  reigTi^ 
Atjd  Diucord,  raging*  baihcf*  tbe  purple  pkin." 
Flight"  is  surely  an  appropriate  namo  for  the  innor  Batellite  of  Mflirft^, 
hieh  rovolveB  around  its  primary  more  than  three  timofl  in  one  of  our  day*, 
rof.  Hall  is  this  winter  engaged  in  a  full  diBi^assion  of  all  the  observatiofift 
n  tlie  Marg  moons*    The  results  will  no  doubt  be  given  to  the  aBtronomical 
onrnals  in  dae  time.   The  major  part  of  his  obeerTatione  on  these  satellites 
ere  pabliehed  in  Ast.  Narh.,  No,  2,H>1.    Onr  observations  on  them  at  this 
brorvatory  were  published  in  Ast.  Nadh,  No,  2,172,    From  notes  accom- 
anytng  the  observations,  it  may  bo  seen  that  on  September  7th  wo  wer» 
ble  to  see  both  satellites  with  the  planet  in  the  field*    Usually  tho  planed 
as  shut  out  of  the  field  ;  and  on  one  occasion  the  inner  satellite  was  moaa- 
ed,  when  only  7*6"  distant  from  the  di^stc  of  Mars. 
Morrison  OBsERVATOBy,  FEBRUAaY  12,  1878, 


AMERICAN  EXHIBITS  AT  THE  PARIS  EXHIBITION, 

The  rapid  approach  of  tho  time  fixed  for  the  opening  of  tho  Paris  Exhi- 
bition of  1878,  renders  it  incumbent  on  us  to  remind  those  of  our  readers 
who  intend  to  take  action  in  this  connection^  that  they  should  enter  at  once 
vpon  the  preparation  of  their  exhibits,  so  as  to  send  in  appUeationfl  for 
pace  as  soon  as  tho  commission  shall  have  been  appointed  by  our  govern- 
ent 

It  18  of  very  great  importance  to  this  country  that  our  inventors  and 
anufacturers  should  bo  well  represented  in  Paris  next  year,    The  French 
ftve  an  idea  that  this  ts  a  country  of  inventors  and  meehaniee,  but  are 
entirely  ignorant  as  to  the  specialties  in  whicli  wo  excel.    We  should  show 
this  to  them  through  the  medium  now  o^'ered  us  at  tho  expense  of  both 
vernmenti.    There  will  undoubtedly  In  the  f\itur©  be  a  oonsiderable  mar- 
et  for  our  productions  in  Europe,    Among  the  many  eubjecte  which  ihould 
©  exhibited  in  Paris  are  the  following: 
Special  processes  for  the  treatment  of  ores  for  the  extraction  of  the  pre* 
cions  metals;  all  kinds  of  machinery  used  in  mining,  milling,  and  eonceo- 
tration  of  ores,  such  as  hoisting  and  pumping  engines,  ventilators^  rock 
drills,  ore  dressing  machinery,  smelting,  roasting  and  eh loridiztng  furnaces, 
hotblust  arrangements,  Befisomer  and  Siemens-Martin  plant,  etc.;  wire 
ropeS;  rope  tramways,  iron  bridges^  in  which  our  engineers  excel;  eogt- 
eer*s  instruments^  mineral  samples  and  products,  manufacturing  and  agri* 
aUural  machinery  and  products. 

Though  tho  time  is  exceedingly  short,  it  is  sufficient,  with  the  charaeter- 
'gtie  energy  of  our  people,  to  make  our  exhibit  creditable  if  suitable  nueaj- 
nres  bo  immediately  undertaken* 

The  Paris  Exhibition  is  national  and  under  th©  entire  control  of  tbo 
Yornment.    SpacOj  steam  power,  gas  and  water ^       %lN<fe\i5£t<s«^,  ^iS^'cs^* 
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MAINTMNANCM  OF  THE  rAVBMSNTS  IN  PAEhS. 


producU  or  mvenlioDB  eoteriiig  the  Exbibition  grotinds  are  proiectW  qiofl 
tUa  sim|>lo  application  for  a  cortifieatef  deliTerod  gratuitously,  and  tlte  m'k 
etsrtifit^atii  is*  good  for  three  mouthe  afler  the  clodo  of  the  Exhibition,  ao 
without  prejudice  to  the  patent*  All  gooda  exhibited  and  sold  ghall  pt; 
only  tho  duty  aecordingf  to  the  tarirt^  of  tho  most  favored  natiou.  This  i 
the  beit  opportunity  that  can  ho  ofl*ered  to  American  niunufacturerft  to  le&r 
how  they  can  compete  with  other  natioDS  in  foreign  niarkct^a* 

Mosari*.  Hatght  Bros,  k  Co.,  of  25  Pino  street,  Kew  York,  offer  to  att<>a 
U\  American  exhtbiifi  at  the  Exhibition,  and,  having  in  their  partner,  1 
Chan  tat,  a  gentleman  b?ng  connoetod  with  Fre  neb*  American  aJfairs 
l*an#,  will^  WI5  havo  no  doubt,  do  so  with  entire  Batiefaction  to  tboae  Hi 
intruHt  tht'm  with  their  busine^n;  they  can  also  furniBh  any  inf        '  i 
which  proposing  exhibitoriJ  may  do»irc. — Emjincering  and  Minintji  ■        .  . 


MAINTENANCE  OF  THE  PAVEMENTS  IN  PAHtS, 

For  cloanlng  atreat»,  machine  aweepora  are  employc»d  drawn  hy  a  «it)gi 
tiorae,  eleaning  about  5,000  square  mot«ra  an  hour. 

The  cost  «vf  keeping  in  repair  is  quite  different  for  the  different  a%'caua 
Pur  the  Hue  Laluyotto  it  i^  10,1*8  francs. 

The  asphalt  roadways*  have  a  joint  area  of  225,1  idO  square  meters,  1 
which  ihoubl  be  added  about  34,000  square  meters  lor  the  walks  throug 
th«  Maeadaiui7*ed  fetreeti*.  The  price  of  construction  varioj^  from  twelve  I 
liAeen  francji  per  square  meter. 

The  repairing  is  dune  hy  fontract  for  LIO  francs  per  square  toeler  per  yci 
for  the  rtrndwayj*.  and  1.70  fnmey  ftjr  the  walk k. 

The  mean  cost  of  rejjniring  roadways  in  Paris,  which  was  1.08  fraoe*  il 
1870,  ban  been  reduced  to  0.82  francs.  This  retinction  is  due  espceially  to  i 
change  in  many  phiccs  from  ^lacadam  to  paved  roadwayp*.  The  meaa  tol 
of  repairing  piivemeut  never  exceedn  O.tiO  IVanc,  while  Macadam  roadwaj 
COftt  1.80  francs  per  t^quare  meter,  Thu  latter  should  iberelor©  be  replacei 
ejcoept  %vhere  they  i^erve  a^  promenades  and  ornaments,  a^  in  the  beall 
.yards  and  avunuet*. 

The  fuliowing  estimates  are  extraeli^fl  fVoru  n  ret  cut  report  tm  th»^  Muni 
cipal  Council  of  Paris  by  M.  Watch 

The  number  of  vehicles  which  paiis  daiJy  tU rough  homo  ul  tiie  pniicipa 
thoroughfares  yf  the  cily  hare  been  aacertained  to  bo  ii%  lollows: 

Boulevard  de  SebasttopoL*,*.    ILSOfS 


The  paved  roadwayg  have  an  aggregate  total  area  of  5,458,000  dquarl 
meters;  their  maintenance  requires  the  constant  serviec  of  431  ^ 
tonnit'Ts),  The  eoal  \vo\'  ^^u^stt^s wv^^t  ^ruries  from  I5,in»  francs  to  2*'  J 
Aocarding  to  tho  f^  A^     A%  \a^&^(&t^. 
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KANSAS  WEATHER  REPORT  FOR  JANUARY. 


The  cost  of  hand  labor  in  keeping  the  pavements  in  order  is  0.154  franca 
per  square  meter. 

The  Macadamized  roadways  cover  an  area  which,  although  less  than 
in  1870,  is  still  1,900,000  square  meters.  The  number  of  cantonniers  required 
for  their  maintenance  is  965. 

The  steam  rollers  employed  wpigh  about  thirty  tons  each.  The  rolling 
is  generally  completed  in  a  single  night. —  Fan  Nostrand's  Magazine. 


KANSAS  WEATHER  REPORT  FOR  JANUARY,  1878. 
PREPARED  BY  PROF.  ¥.  H.  SNOW,  OF  THE  STATE  UNIVBRSlTr. 

Station.— Lawrence,  Kansas;  latitude,  38®,  57',  25";  longitude,  95°,  16'; 
elevation  of  barometer  and  thermometer,  875  feet  above  the  sea  level,  and 
five  feet  above  the  ground  ;  rain  gauge  on  the  ground  :  anomemeter,  106  feet 
above  ground,  on  the  dome  of  the  University  building,  1,200  feet  above  the 
sea  level. 


The  month  was  remarkable  for  its  high  temperature  and  large  rainfall. 

Moan  temperature,  33°. 97,  which  is  8°. 04  above  the  January  average 
the  ten  preceding  years.  January,  1876,  however,  was  sliffhtly  warmerj 
having  a  mean  of  3^°.70.  The  highest  temperature  was  55°,  on  the  24th  | 
the  lowest  was  7°. 5  on  the  6lh,  giving  a  monthly  range  of  47°. 5.  This  is  c 
very  limited  range,  indicating  unusual  uniformity  of  temperature.  Th< 
mean  at  7  a.  m.  was  38°.30  ;  at  2  r.  m.,  40°.53  ;  at  9  p.  m.,  33°.56.  There  wen 
22  days  during  the  month  whose  mean  temperature  was  above  freezing 
point.    The  mercury  has  not  reached  the  zero  point  during  the  winter. 

Kain,  3.05  inches,  which  is  1.85  inches  above  the  January  average.  Eithei 
rain  or  snow  fell  on  nine  days.  There  were  flurries  of  snow  on  the  8th  auc 
13th,  not  enough  for  measurement.  There  was  a  brisk  thunder  showei 
on  the  26th,  with  hail  and  sharp  lightning.  The  entire  depth  of  snow  foi 
the  winter  thus  far  has  been  half  an  inch. 

Mean  cloudiness,  46.77  per  cent.,  the  month  boing  1.49  per  cent,  clearei 
than  usual.  The  number  of  clear  dtxya  was  14  (entirely  clear,  9;  half  cleai 
9 ;  cloudy,  8  (entirely  cloudy,  8).  Mean  cloudiness  at  7  a.  m.,  58.22  per  cent 
at  2  p.  M.,  47.^2  per  cent. ;  at  9  p.  m.,  39.68  per  cent. 

Wind— N.  W.,  43  times;  S.  W.,  24  times  ;  N.  E  ,  17  times;  S.  E.,5  times 
E.,  twice;  N.,  once ;  W.,  once.    The  entire  distance  traveled  by  the  wine 
-was  9,996  miles,  which  gives  a  mean  daily  velocity  of  322.45  miles,  and' 
mean  hourly  velocity  of  13.43  miles.    The  highest  velocity  was  40  miles  c 
hour  from  2  to  3  p.  m.  on  the  5tli. 

Mean  height  of  barometer,  29.144  inches  ;  at  7  a.  m.,  29.158  in.;  at  2  P.i..| 
29.120  in.;  at  9  p.  m  ,  29.151  in.;  maximum,  29.618  in.,  on  the  6th  ;  minimur 
28.835  in.,  on  the  11th.;  monthly  range,  0.783  in. 

Relative  humidiiy— Moan  lor  the  month,  73.4;  at  7  a.  m.,  82.4;  at  2 
M.,  57.3  ;  at  9  P.  m.,  80.2.  Greatest,  94.7  on  the  13th  ;  least,  37.4  on  the  2:< 
There  was  no  fog. 


BOOK  REVIEWS. 


BaYAN'T*i  Popular  Histoey  of  the  TJnitkd  States,  VoL  L  pp. €38, 
octavo.  Seribner,  Armstrong  ii  Co,,  ^3ew  York  : 
This  work  has  been  called  forth  bj  the  very^  evident  want  of  ft 
of  the  United  StateB  intermediate  between  those  prepared  for  schools 
those  which  are  too  ^oluminoua  for  general  use;  one  which  would  com 
an  attractive  style  with  a  complete  and  authentic  record  of  eveot^.  P«T 
BO  man  in  this  country  could  hare  been  selected  who  is  better  adap 
this  work  than  the  veteran  writer  and  scholar^  Wi Ilium  Culleo  Bry 
Having  lived  in  and  through  the  earlier  days  of  our  history,  dariog 
adminiatrations  of  Jefferson,  Adams  and  Jackson,  and  while  Webster 
Clay  were  lenders  of  American  politico,  and  having  published  for  a  half 
fury  one  of  the  leading  metropolitan  newspapers,  he  has  oeccssarUy 
Iii0r<i  or  less  intimately  acquainted  with  most  of  the  stirring  t^ventB  of 
tiraeSf  past  as  well  as  present,  and  is  thus  enabled  to  write  with  a  confide 
freshness  and  accuracy  unequalled  by  those  historiaos  who  compik 
l&cta  from  extraneous  sources. 

His  coadjutor,  Mr.  8idoe^IIoward  Gay,  also  an  editor  of  long 
Is  noted  for  his  knowledge  of  American  history,  ele^Di  style  and  aceu 
in  details. 

Between  the  two,  it  is  not  strange  that  an  excellent  and  most  read 
history  has  been  produced,  adapted  equally  to  the  wants  of  the  scholar 
the  tastes  of  the  masses  of  readers.  The  volume  now  readj,  is  made  a 
the  period  extending  from  the  first  discovery  ol  the  Western  Hemispbcr 
the  establishment  of  the  several  colonies  along  the  Atlantic  co:*st  and 
[  beginning  of  their  colonial  career. 

The  chapters  on  Pre-historic  Man»  the  Mound  EuilderSj  the  North 
I  in  America,  and  the  Pre-Columbian  Voyages  of  Discovery,  are  extr 
Unteresting,  as  well  as  novel  and  out  of  the  usual  course  in  historical 
Ion  the  United  States, 

The  iltustrationSf  nuraheriug  some  320,  are  first-class,  from  thehesntif 
I  engraved  portrait  of  Bryant  himself^  to  that  depicLing  the  trial  of  M 
[Hutchinson  in  MHSsachusetts  (1657)  for  preaching  strange  doctrines  in  pubj 

The  mechanical  work  is  fully  up  to  the  standard  of  tho  well-known 
Ilishers,  and  will  compare  favorably  with  that  of  any  other  house  in 
leountry.    The  complete  work  will  eompriso  four  volumes.    It  is  fiold  o 
by  subscription,  and  Mr.  A.  Hart,  tho  agent  for  this  portion  of  the  W 
leetingwith  satisfactory  encouragement. 
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ToRns:  Their  Use  and  Abuse,  br  Profesaor  William  Matthews^  L»  L. 
Chicago  :  R  C.  Griggs  <fc  Co. ;  ISfl.  pp.  384,  Sold  by  Matt  Foster.  I*' 
Professor  Matthews  ift  one  o€  VU^i^ftTM^^tVi^t^,  who  can  In  all  insts 

EJmbinc  tho  useful  and      fe\^tg,«tTi\.\xv^N!^tVij^ii^^T  iS!x^\^sjtVv^'»,i«i.\& 


BmK  m VIEWS, 


I  the  popular  fancy  atiej  taste.    After  publishing  a  half  dozen  volmnes,  all 
:verse  in  subject,  yet  alike  in  popular  troalmeni^he  remaine  in  demand  by 
6  best  renders,  and  hh  new  work  on  Oratory  and  Orators  will  be  Boii^^ht 
rwith  as  much  uv^idity  and  read  vviili  as  kevn  ii  reliish  m  any  tif  thoau  that  * 
w&  preceded  it. 

The  prefteot  work  it*  devoted  to  the  consideration  of  the  Bi^nifieanee,  vim 
d  abuse  of  wordi  under  various  headini^fi,  luch  as  The  Morality  in  Worda,. 
e  Secret  of  Apt  Wordni,  The  Fallacies  in  Wordfl,  The  Common  Impropriotios 
Speech,  etc,  etc.,  all  of  which  are  treated  in  an  attractive  and  practical 
niier,  welt  adapted  to  make  a  lasting  impression  upon  the  reador*^*  mind. 
His  ilhistrationB  of  the  derivations  of  certain  words  and  phra§es  are 
oat  copious  and  interesting — this  chapter  alone  being  well  worth  tho  price 
the  book*  Few  politicians  are  aware  that  the  term  **caucu8/*  so  often 
d  b^'  them,  is  derived  from  Cawcawas,  council-board  among  the  Cbeca- 
umania  Indians ;  not  all  teaciiere  know  and  practice  upon  the  knowledge 
that  *'edacation"  is  derived  from  educare  and  not  from  educere ;  few  christiau 
are  aware  that  the  Bacchanalian  exclamation  ''hip,  bip^  hurrah  t'*  ii  made  op 
ram  the  first  letters  of  the  words  Hierosol^ma  est  perdital  being  originally  a 
misery  adopted  by  the  stormers  of  a  German  town,  in  putting  the  vaii- 
iniabed  Jews  to  the  sword  ;  and  not  many  Londoners  will  be  willing  to  gire 
ip  the  story  of  Whittington  and  his  cat  for  one  which  ooQ¥ert4i  the  cat  iat* 
iie  French  achat  or  acat^  simply  meauing  trade  or  barter. 

In  Home  of  those  exereisee  the  Doctor's  derivations  seem  pretty  far ^ fetched 
&d  the  words  capablo  of  easier  explanations.  For  instance  he  expendtt  a 
je  in  tracing  tho  expression  of  ^'apple-pie  order**  to  ita  origin,  and  tinally 
>iicludes  that  it  is  derived  from  chapd  (printing  office)  pie  order^  which  ta 
kitber  good  order  or  disorder,  as  tho  case  may  be  ;  when  it  would  be  quit« 
easy  and  equal ly  plausible  to  attribute  it  to  a  alight  misapplication  and 
jftpronunciation  of  the  French  "cap  a  pie.*'  He  alao  errs  occasionally  in 
io  Bpclling  of  a  word  used  m  an  illustration,  as  for  instance,  car van  for 
^ravan,  megaUsaurius  for  megalosaurus^  but  such  things  are  very  rare,  and 
f0  conclude  as  wc  began^  with  sa3nng  that  it  is  a  most  entertaining,  uBofitl 
id  instructive  work. 

As  is  the  case  with  all  ©f  S.  C.  Griggs  &  Go's  publications,  the  typeg- 
iphy.  paper  and  binding  are  of  the  beat  quality, 


Thk  Price  Ci/HRKNT  Annual  Eevjew  ;  1877.    This  is  an  exhaustive  and 
jmprehensivo  exhibit  of  the  business  of  Kansas  City  for  tho  year  1877; 
»De  which  reflects  equal  credit  upon  the  eily  and  upon  Messrs.  Hasbrook  & 
timcnons,  who  have  devoted  ao  much  tin^e  and  pains  to  its  compilation. 


aKKDlKOS  OF  THE  PoilOlIK  EIPSIK  SoClEtt         !i  k^VU»v\*  ^  ^,\^ 

Parti;  1 875. 

Tho  PoaghkeepBto  Society  of  Natural  Sicvetv^^^  ^w^a  oT^\wvT.«t*V^^^^\'^'«^ 
T4,  mod  thia  volume  contains  a  seletlVcmJfiMa  vV*^  ^^tvq^I^^^^^^  '^'^- 
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fCDlTORIAL  NOTES. 


for«  it  during  tha  iirivt  yciir  ofiu  oxistenee    The  work  dooe  makes  ji  veiy 

crediiablfs  »liowir)g»  and  thiiRo  papc^r^^  lH  ei^mpftrd  fiivoratly  w  ;  4jf  j 

[tutich  older  HQcicties*     Two  oi  tlie  contributiuos,  one  on  **ln.^'  -  4ii 

Irticlo  of  Fooii/*  and  thu  other  on  **Fonj^n8  Katin^/*  are  very  inUiJicfliqgi 
[lo  ttie  general  rt-ad&r  as  well  an  the  scientiftt.    TH(j  Procc^odi 

ip  in  good  etyb,  with  iHuHtrationn  to  some  of  the  papore. 
leompOBed  of  excellent  material^  having  a  good  ix»rp«  of  working  tx^^diabi^/ 

rho  aim  at  a  high  fiandaed  of  axeeUeneo  in  all  tlmt  lhay  do. 


EDITORIAL  NOTES. 


ItrtViiew,  mid  up^iii  tiKikmg  over  the  v<MirV 
»(>N|,  wo  »re  l<ilenihly  well  naii*lieii  with  It. 
>urN€flt«rt  at  alt  UmcB  his  hc?cMi  tnnke  ii  4in 
■cc^ylAble  visitor  to  Jill  ctjiMiM?*  of  rtaikrn,  and 
lith  thin  in  vie*  we  hav(i  beeii  compelled  to 
pri>ear<^  our  Arlii'lti*  tnun  a  lar^e  number  oi 
ourei?t!*  Fi>rtuniit«l5  otir  conttibtitors  bave 
BdCil  ibfir  tnlcnis  u|>"n  tlEver*^  wiityttclP,  Ami 
Dwrii«chuiiU*«  coTujiriau  paHodicnl^^  licth  Eng- 
lii^lVi^'ial  Am^rtciiOf  devat^il  to  nltuo^^t  ev^rr 
bi^H^fk  <^jf  ficipice,  »o  Umt  our  liiKk  been 
Dtoj^ar«tirtlj  easy,  affer  alU 

It  i    1  r  .  i  ,^r  of  prid©  to  iia  ihnt  si>  nianj  of 
Jie  <  "^d  fdentJfie  mea  of  tlie  Weat 

bave  ikvii;t:d  I  lit!  HeVIKW  a  tustnbb  medium 
Ifor  placing  their  i(Ie<«.  tbeoriewj  r^Cfirdii  nnd 
jiAet^rreri^i  Wfbre  the  reatling  publie,  nad 
havo Mttr»neQ8  ihxl.  there  will     fM>  fultini;  off 
f  n  thit*  TeBpect  la  tba  future. 

We  bftv«  given  oup  readcrrt  ^leven  btin<Ired 
itid  (lixty-eiglit  paK*:s  t>f  well  prijitedj  Fubt»ta5- 
jti^kl  nnd  reliable  residing  tiintter,  coni pricing: 
&ri|![i]mt  artick'R  hy  more  ibjin  twenty  able 
rriteis,  and  fi<*It'ete(J  from  a  Uiil  of  over  fifty 
bf  th^  beet  Bcientilie»  mc<lteaJ,  educalbnaJ^  ^ri- 
cultural  and  litefarj  periodicals  In  the  forld, 
And  bare  df«tf ibnted  for  our  advenivern  twelve 
lliou«and  oopie*  of  the  RfiViEW  in  m<.r<j  than 
liolf  of  the  States  of  the  Union^  bat  priodpal- 
Jy  in  MijHiouri,  E  annas  and  Colorado^  where  it 
f  fiM  reached  not  \e«8  tban  ^oxir  ot  Vvm^«  ^% 
I  uxmj  raid  era. 


tbfe  prw  of  the  tmmirr,  boih 
ISl^rary,  and  fitif  1 
enpeeiaJlj  in  Kw: 

iHtve  bt*«n  e^pectiHl,  cx)ri<»id«rH}x  ibat  ii  in 
first  puhUcation  t^f  the  k^tifi  which  hm  r 
lf«e n  ifia rl ed  id  I h e  W«it     A i»o th^r  jf«tf^ ^-j] 
aball  hope  to  Improve  it  iji  leveral  r*! 
ftlill,  however,  only  attemptinf  to  aiUpi 
the  popular  rftlhrrthau  tot' 
taite.  '  Wo  «hjtU  ,'ili»<j  Kop< 
iuppt*rt,  Wh  at  homrj  and  ft 

in  fact,  the  only  tltiog  now  w^^,  ,  . 
ihii  Kk%'1BW  a  pcrainneiit  puhlicnimoi  i«  wm 
Hiibj^eriber*  nnd  a  few  more  adiertin^iDtaifi. 
We  feel  that  we  OUjfbt  lo  have  both  ;  iii>t  it  a 
gratultT^  however,  but  because  -  ■  '  firiJ 
i«  wartby  <>f  llieni^  and  •  Of  ft  *  i 


Title  KAKsjifi  Crrr  Acahsw  d 

mrt  at  its  rootof  on  iho  eveistu|r  of  laaitff 
^i)th,  ^nd  DutwiUHtanding  the  di»ctfrt«ilale 
weather  there  wd»  a  full  attnadi^Qcc,  llchtt 
the  commencement  of  ihe  regular  eien:t«i«, 
thofiie  prcaent  availi'd  th«*tntfelvea  of  the  oppor^ 
tunlty  to  iwpecrt  th«  £iie  coll  tit  ion  of  icallad 
birds  prepared  and  t»f»s«ol<^d  hy  Mr,  Fiaak 
De^ensi.  .  , 

At  eight  o\lQi?k  Judge  W#il  mIM  llitft 
meeting  to  order,  and  Col.  Van  flora  pri^ 
c ceded  lo  read  bin  paper-  upon  *Thfr  Atmfw 
j^W^featid  itK  Pbetiimi<^»*/^   A«  tlii? 


EDITORIAL  NOTES. 


views  are  cl early  sUlcc^,  biH  nUite- 
Pli  iuWj  mpporled  by  fAetw^  hb  prerobew  m 
\  down  i0  li>  legitifdJitely  aiitl  logicaHj  le»d 
}Wa  cofiCg^fflane^  and  tUttt  the  paper  was 
ned  to  with  marked  mieretft  from  beginnbg 
|tod.   None  winch  Utui  be^ti  presetited  to  the 
ilemj  biii  elicited  more  dbcuRsion  6r  ci^lled 
more  or  warmer  coroplimentary  com- 

U  the  dose  of  Col  Van  Ilorn^i  PT^' 
t  by  Prot  G.  C\  Brofldhead^  upon  ''Mo^eora 
1  |let€oritei/'  wan  read.  It,  nUo,  U  prmtfd 
ffiill  ia  ihia  number  of  the  Kevje^,  It  will 
he  found  A  full^  complete  and  accurate  account, 
[  one  which  will  be  extremdj  lotareBttog  to 
toroIogiAtii  and  others. 


»F.  Kepzie  placefl  m  untltr  ohlii^silJOiis 
I*  •ending  iia  rapbfl  of  the  originll  aonounoe- 
wm  hf  MM*  Pkt€t  and  Cailletet  of  iheir 
in  liqncfying  oiygen,  hydrogen  and 
en,  gtueii  which  haY>e  hitherto  re«ist€<d 
\  been  euppoaed  incapabte  of  being  reduced 
olid  forinH. 


H^te  compeUed  to  Apologize  ibt-  the  tx* 
»ly  UEmrlifiUo  app«ara.nc0  of  the  ciiU  iUut* 
trading  Prof,  FritclK?ti^e  adtmnoniLcal  artiolt. 
Tbo!7  T«iich|^  m  too  lata  to  ha^ve  the  damagtH 
f«{Miirt<l,  and  m%  were  obitged  ii^  them,  bad 
ajithfj  trv,  <)r  leuve  them  onlniioceCber. 

As  ws  have  mated  before,  we  can  cloh  the 
Kevirw  with  any  of  the  LiUrary  or  ScientiHc 
Mag»xinl^»  of  the  eountrj,  so  00  I o  «ave  to 
•ubtcriberi  one  dolkr  or  more  on  the  t«o 
periodicals. 


SuBflCRtriiSKR  who  hare  not  received  all  of 
the  numWn  of  the  Review  tor  the  pafll  year 
nvHI  beiuppli«d  with  thoac  m\mm^  tjratU  upon 
CftJtttignpon  the  editor.  All  others  winhing 
t)ac%  numherfi  wf41  be  Bopplied  at  twenty  centH 
«mcb. 


cover  return  poAiage,  ontei^  tbey  fiod  that  ez^ 
prew  charge*  wil!  be  le«ii, 

Cleofatma^s  Nisehlx  ban  at  ksi  been  iiafelj 
delivered  at  L4)|)don^  and  the  caiaeoo  centais* 
\n%  it  lA  now  Hifelj  moor«d  in  docki  furniiihed 
by  &  lihenJ  mercantile  firm  of  the  dty. 

To  ALt  new  iubicriberfl  to  the  lirviicw  for 
the  next  je;>r  we  wifl  fiirnEBh  a  Wnnd  copy  cf 
the  fir»l  volume  ^t  the  reduced  price  of  $1^  (N^/ 


NOTICES  OF  PUBLICATIONS  RECEIVEL 

We  are  much  gmtified  at  beinie:  able  io  u\- 
her  amon^  our  exchnngefl  the  following  v.il 
able  and  popular  perlodicaiB,  which  hav<^  bet  o 
added  to  our  lint  within  the  post  nionih:^ 

Tub  Atlamtic  Mokthly,  a  veteran  aiming 
th •  iiteraiy  mtgoxi  n ea  of  t h ijt  (jnun  Irj,  Ik  !  r  ; 
itB  forty-tbwt  volume,  and  bavin^  ma  ^ 
during  all  tbat  ttcnc  an  ttn#iif  pn^st^d  repiU^t^v^f, 
for  himi«hiiig  itii  read  era  excel  lent  ua  w«ll  mm^\ 
elegant  articles,  whether  in  pr<>fl*s  or  verro, 
all  the  topin  of  current  Utentture,  kaa  addW 
to  itfl  attractiotia  by  conaolitlating  with  iiarif  ^f^i;^ 
well -kciown  and  pofHilir  <jfi/(«iy«    AU  of  thi^|. 
old  contributuri  to  tlie  Aiianik^  nech  m  Ijom^m 
feiIow»  Iiolme%  How£>Llii^  Ahlricb,  "^MafJct 
Twain/' etc  ,  will  continue  to  cnrirh  ite  fiaKea^ 
while  niofti  of  tho»e  who        to  th^i  6ViJ!u^,iu 
frahneie  and  «p|rhttj  will  be  retaiuiid  and  wilt 
lend  their  brilliancy  ta  the  iurtivof.  Pu^x 
ItMKed  by  lloiighUrn,  Otg<H>d  h  Cu*»  Bo»t4»4%. 
Meat,    $400  per  aninm.    Siugle  oiiiubisia^ » 
3r>  eenta.  , ,  , 

Toe  Iktfiinatic^mai.  Eevikvt.  Vol  V,, 
No.  ]  :  Jan  liar  J  and  F>bruaf7,  lK7f,  P«l»- 
li«hed  by  A  B  Barneflii  Co.,  New  York.  $l>m 
I^er  annum ;  ningle  numbers,  0(>,  Thin  peri" 
odical,  though  comparatively  a  new  one^  Km 
rapidly  awumed  strength  and  pwitioii,  and  now 
■tanda  amon  r  the  fomooM  of  the  itandarfl  Rt- 
vityps  of  the  Unitc<l  8tiUe8i  The  pfi:-»*i'iit  numlur 
contain!  article  *  by  »uch  w^H  known  jirid  aide 
writersi  m  Whiltier,  David  A.  Wrll*,  Krnat 
Curtinfff  Edward  A,  Krcemaiip  Mnjor  fien,. 
Perlej  Poore,  Prof*  W.  C  Humner,  AUm  U, 


Wig  have  made  arrangementa  for  binding 
tbe  fint  volume  of  the  K^vifrw  in  half  moroc- 
co, witli  cloth  aidcK,  at  $1.00  per  volomt?^  if 
ten  or  more  volume*  are  «ent  in  at  one 
lia»«.    Per»oni  at  a  distance  will  have  to 

m^md  28  cent*  jn  additloii  to  the  above  tum  to\¥-utove,  ^vu^Wf  vhj^*\^%*  ^iTwt^ -^ss^  '^^^ 


* 


